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Summerill Tubing EXCLUSIV EL) 1s 
Used in the Sikorsky S-40 


Again, Tubing by Summerill is specified exclusively as the structural 
strength of America’s finest aircraft..... Every piece of structural steel 
tubing in the new giant Sikorsky S-40 amphibion is SUMMERILL TUBING 
..... The skeleton of this huge 40-passenger craft with a gross weight of 
34,000 lbs. is built to rigid specifications..... Summerill Tubing was 
ckosen because the Sikorsky engineers know they can depend on the high 
quality and uniform strength of Summerill Tubing to meet these specifica- 
tions..... That is why most leading manufacturers use SUMMERILL 
SEAMLESS STEEL TUBING..... EXCLUSIVELY. 


| | SUMMERILL TUBING COMPANY 


BRIDGEPORT (PHILA. DIST.), PA. 





THE STRENGTH OF THE PLANE IS SUMMERILL TUBING 


TUBING by SUMMERILL 
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when you know good LIFE is at stake 


—is to be prepared to safe-guard it. And, if necessary, to save it. In the air, good 
judgment says, “Be prepared with parachutes”’. 

You may never need one but if you do—you WANT it! 

So in making your purchase of a parachute, you will realize that here is a life-or-death 
proposition. That only the best is good enough. That it is highly technical equip- 
ment in which the one thing you can be sure of is a record of success. Here you 
want to be positive. But one may ask— 0 heed 
By what will you judge? ACTUAL LIVES SAVED, will be your best measuring 

stick. By this proven standard, one name stands pre-eminent. In every flying coun- 





ey 


nd 





More Than try on the earth, in the lives of the world’s greatest air men and women, you hear 
this said in gratitude, ‘‘An Irvin Air Chute saved my life’. 
500 It’s good judgment to take an IRVIN with you. Exercise this good judgment now— 


IRVING AIR CHUTE CO., Inc. 
372 Pearl St., Buffalo, N. Y. 
West Coast Factory and Office: 1500 Flower Street, Glendale, Calif. Canadian Factory: Bridgeburg, Ont. 


IRV] AIR CHUTES 


The Life-Preserver of the Air?’ 


1o1s8 


Lives Saved 
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KELLETT AUTOGIRO BUILT BY KELLETT AIRCRAFT CORPORATION, PHILADELPHIA 


B bes appreciate the fundamental distinction between the 
airplane and the Autogiro it is necessary first to under- 
stand the essential theory of flight ofany heavier-thar-aircraft. 


This can be condensed into a comparatively simple statement. 


Air is a fluid, but of such thin consistency that, when still, 
it cannot support even the lightest feather. 


However, move air rapidly or move an object rapidly through 
it, and air becomes “‘resistant”’ and affords “‘support.” 


Stripped of technical details, that is why all heavier-than-air 
craft can only be sustained in flight by rapid movement of 
their lifting surfaces through the air. Since the airplane's 
lifting surface (fixed wings) are a fixed part of the machine 
itself, their movement through the air is solely dependent 
upon the fast forward speed of the entire machine. 


On the other hand, the speed of the fast moving lifting 
surfaces of the Autogiro (its rotor blades) is independent of 
the speed of the craft itself. Therefore the Autogiro is 
capable of sustained flight with very little forward speed of 
the machine as a whole. 


To this one all-important difference is traceable all the 
Autogiro’s distinctive characteristics, including its immunity 


AUTOGIRO COMPANY OF AMERICA <« « * 


to spins and other critical situations, its ease of control and 
maneuverability. 


In addition, the Autogiro rotor has no connection with the 
engine while the Autogiro is in flight. The rotational speed 
of its blades is practically constant whether the Autogiro is 
traveling fast or slow, hovering, or descending with little 
or no forward speed. It is not affected even by motor failure. 


Such an aircraft largely eliminates the restrictions and haz- 
ards of learning to fly and opens the way to a wider use 
and enjoyment of flying by everyone. 

The AutogiroCompany of America is an engineering and licensing organiza- 
tion. It owns and controls, exclusively, all Autogiro patent rights in the 


United States. Manufacturing companies of high standing will be licensed 
to build Autogiros with the full cooperation of our engineering staff. 


Present licensees are: Buhl Aircraft Company, Detroit, 
Mich. . . . Kellett Aircraft Corp., Philadelphia, Pa... . 
Pitcairn Aircraft, Inc., Willow Grove, Pa. 


AUT RO 


© 1931, Autogiro Co. of America 






LAND TITLE BUILDING * s * PHILADELPHIA 
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John Livingston, President of the 
Mid-West Airways Corporation, 
and his Monocoupe No. 14. 


a those who saw or 
read of the 1931 National 
Air Races thought that John 
Livingston and his Mono- 
coupe No. 14 overdid things 








a little by walking off —or 
flying off—with 13 prizes, including 9 first 
and 3 second. But when a fast plane and a skill- 
ful pilot join with Kendall Oil, victory becomes 


a matter of course. 


A letter from Mr. Livingston gives his un- 
qualified views on Kendall lubrication: 


** Although I have been using Kendall Oil for the 
past three years in my racing activities, which is cer- 
tainly evidence of my high opinion of your product, 
I want to take this opportunity to advise you that it 
was again used in my Monocoupe at this yeat’s 
National Air Races with the usual satisfactory results. 

“The consistent good performance of Kendall 
Oil over this period of years has enabled me to feel 
free from worry in this regard.” 


The same Kendall Oil which flew to victory 


with famous pilots at the National Air Races is 
available to all transport operators, airplane 








owners and pilots—for every plane—for 
every flying condition. Kendall is refined from 
the premium crude oil of the world’s produc- 
tion—the Bradford Grade of Pennsylvania. 
It is refined to rigid standards of purity and uni- 
formity and will give a full 30 hours of service 
if you maintain the proper oil level. Write for 
full information and a list of airports where 
Kendall is now obtainable. Address Kendall 
Refining Company, Bradford, Pennsylvania. 





John Livingston’s Achievements at the 1931 Air Races 
Event # 5—Men’s 510 Cu. In. Free for All... First Place 
Event # 6—Méen’s 510 Cu. In. A.T.C. Race... First Place 
Event # 7—Men’s 650 Cu. In. Free for All... First Place 
Event # 8—Men’s 650 Cu. In. A.T.C. Race... First Place 
Event # 9—Men’s 800 Cu. In. Free for All...Second Place 
Event #10—Men’s 800 Cu. In. A.T.C. Race... First Place 
Event #11-—Men’s 1000 Cu. In. Free for All... Fifth Place 
Event #12—Men’s 1000 Cu. In. A.T.C. Race...Second Place 
Event #14—Men’s 1200 Cu. In. A. T.C. Race... First Place 
Event #34-Spot Landing Contest —3 First—1 Second Places 











Wore s to You 


TO EVERYONE throughout the World of Aviation, 
Kendall Refining Company extends the Season’s Greetings 
and Best Wishes for the success that earnest efforts and 
outstanding achievements of the past year richly deserve. 


' REFINED FROM 100” 
} i '=4-9-¥0) 40) -JeMec] -7-¥ 0) me) 2 
| PENNSYLVANIA CRUDE 


Use the Air Mail! 




























AVIATION 
December, 1931 


| “ _ 
Sa 


Forgings » 


WYMAN -GORDON 


Worcester, Mass, en Harvey, lil. 








6 





AVIATION 
December, 1931 


Make your engine 
more efticient 


with STANAVO 


Cylinder Temp. 
Degrees Fahr 


Specific Fuel-Consumption, lb. per b. hp.-hr. 


Look at the chart above—a graphic 
record of independent experimental 
tests made by a leading aviation engine 
manufacturer. The curve at the right was 
made using an automobile-type gasoline 
—octane number 65. The engine used 
.98 lbs. of fuel per brake horsepower- 
hour. The cylinder temperature ran 
dangerously high, 550° Fahrenheit! 

Look at the curve farthest to the left, 
made in the same engine with a fuel of 
82 octane number. The engine in this 
case used only .51 lbs. of fuel per horse- 
power-hour. The cylinder temperatures 
were never more than 410° Fahrenheit. 








—get more power 


and use less gas! 


sult with you. 


That’s quite a difference—worth 
considering when you buy gasoline— 
worth money in actual fuel saved. It’s 
worth money also in lower maintenance 
costs for lower cylinder temperatures 
057 058 059 060 06) 062 063 mean smoother operation, better lubri- 
cation, and longer engine life. 

That’s why Stanavo lays such stress 
on knock rating. Wherever you buy any 
grade of Stanavo Aviation Gasoline it 
is of uniform high quality. 

The manufacturer of your engine has 
approved Stanavo products. He can tell 
you the grade of fuel to use, or the 
Stanavo distributor will be glad to con- 


The Stanavo Specification Board has adopted the 
Army and Navy practice of testing aviation fuels at 
300° F. jacket temperature in the Ethyl Gasoline 
Corporation Series 30 engine at 600 r.p.m. and 15° 
spark advance. As anti-knock value decreases with 
increased cylinder temperatures, this is a more 
exacting test for aviation fuels than the standard 
adopted by the S. A. E. for automotive fuels where 
the jacket temperature is 212° F. 


STANAVO 


AVIATION GASOLINE 


AND ENGINE OIL 


STANAVO SPECIFICATION BOARD, 
Organized and Maintained by 


Standard Oil Company of California Standard Oil Company (Indiana) 


225 Bush St., San Francisco 


910 So. Michigan Ave., Chicago 


Ine. 


Standard Oil Company of New Jersey 
26 Broadway, New York City 
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Breakers ahead! 


NOTHER investigation is pending in Washing- 
ton. Representative Wood, Chairman of the 
Appropriations Committee in the last Congress and 
one of the House’s most persistent and experienced 
inquisitors, is organizing his special committee on air 
mail and ocean mail contracts. It is too early to say 
what the mood of the committee may be, but it is 
already painfully clear that the air mail contractors 
are getting a very bad press. About a year ago one 
of the most influential papers in the United States 
made a violent attack on the whole system of awarding 
air mail contracts, and on what it alleged to be personal 
favoritism in the awards. Within the past four months 
two of the greatest newspaper chains have inde- 
pendently waged campaigns of a similar order, each in 
a series of articles designed to prove undue concentra- 
tion of contract awards and the existence of a sinister 
octopus in the air transport field, reaching out its 
tentacles to crush any independent effort. 

Since AVIATION was founded, there have been more 
than a score of governmental investigations of various 
sorts in the aeronautical field. A select few of them 
have been very helpful, both in instructing public 
epinion and in pointing out our own errors and possi- 
bilities for improvement. As a general rule, however, 
they have served only to arouse general suspicion, to 
create a lot of excitement, and to permit a spectacular 
examiner to occupy the limelight for a time, with little 
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resultant profit either to the aircraft interests or to the 


. American people. 


It would be foolish to waste space lamenting the 
burdens and the possible evil results of an inquiry to 
which we are already committed. We are going to 
have it. It’now rests largely with us to say what the 
outcome shall be. We feel entitled to rely upon 
Congressman Wood’s intention to make it a thorough 
and reasonable examination into the facts. We can 
face that with equanimity, and we must cooperate in 
it loyally, although investigations are always a disturb- 
ing and time-consuming process at best. But if two 
or more groups among the air transport operators go 
before the committee with the object of cutting each 
other’s throats, the results may prove to be absolutely 
disastrous. 

We have often enough opposed the action of the 
Postmaster General in handling the air mail. We par- 
ticularly regret the intention that the Post Office 
Department sometimes manifests of controlling every 
item of activity and every operation practice. In spe- 
cial application to the situation that has brought about 
the present hearing, we feel very strongly that Mr. 
Brown has been unduly ready to extend his own powers 
under the “extension clauses” of the Watres Act, and 
that one of the major purposes that Congress had in 
mind in enacting that measure has often been lost from 
view in consequence. 

Nevertheless the fact remains that the so-called 
independent operators upon whose grievances so much 
attention is focussed, came into the business without 
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any air mail contracts and without the assurance of 
getting any. Some of them have proclaimed that they 
have no desire for government support, and that they 
would be quite unwilling to do business with the Post 
Office Department under existing conditions. Others 
had definite reason to aspire to contracts on certain 
definite routes, and were naturally and in some cases 
more or less justly disappointed when they failed to 
receive them. Still others entertained a somewhat 
vague idea that the Powers at Washington had 
assumed the responsibility for supporting any sort of 
an air transport line that might be brought into 
existence anywhere. Taken as a whole, however, they 
were built up as passenger lines, they were organized 
to be self-supporting on passenger traffic, and they 
have gone ahead with great courage and in most cases 
with high efficiency to develop their passenger busi- 
ness without governmental intervention. We may 
applaud their initiative, and admire their success and 
hope that it will grow, without feeling that their 
existence provides any adequate reason for an imme- 
diate re-distribution of air mail business or for laying 
heavy legal or economic penalties on the present holders 
of air mail contracts. 

The air mail contract, both under the original Kelly 
Act and under the Watres Act which succeeded it, 
has constituted a frank subvention to a limited group 
of companies. Taken as a whole, they are the com- 
panies that started when the future of air transport 
was very uncertain and when there was no passenger 
traffic. All of the present air mail contractors were 
doing business by the middle of 1929, most of them 
by the early part of 1927. They were given special 
treatment which, for obvious reasons of economy, could 
not be extended to all comers. Having been on hand 
early, they became the beneficiaries of the government's 
deliberate effort to promote the formation of an air 
transport system. The end of the period within which 
such special treatment is either necessary or proper is 
approaching. We have previously expressed, and we 
repeat, the belief that within three years air transport 
can be upon a self-supporting basis. We prophesied a 
year ago, and we repeat the forecast now, that the 
actual net cost to the government of the air mail, or 
the Post Office deficit upon that heading, would attain 
its absolute all-time maximum in the present fiscal 
year, and that from now on it would steadily and 
rapidly decrease. In another five years it should be 
possible either to let all air mail contracts by com- 
petitive bidding or to distribute them arbitrarily at fixed 
compensations among all the operators prepared to 
maintain a required standard of service. 

Sometime between 1934 and 1937, in short, we should 
be ready for a general re-deal. In the meantime. 
the public confidence is a factor of the first importance. 
It is, in fact, the one predominant factor in the devel- 
opment of air transport. 

There lies the real danger in the forthcoming exam- 
ination into the situation by the Wood’s committee. It 
is relatively unimportant that the managers of all lines 
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will have to devote their time to collecting evidence 
and presenting it in Washington. It is relatively 
unimportant that the committee may find occasion to 
pass censure upon some points of Post Office Depart- 
ment policy. But it is vitally important that public 
confidence may be disturbed. If two or more factions 
among the transport operators go to the Capitol and 
attack each other’s legal status, financial stability, man- 
ners, motives, or efficiency, the aircraft industry may 
possibly learn something of advantage from the melee, 
but the non-aeronautical public will get from the head- 
lines simply a vague general impression that something 
is radically wrong with American air transport. All 
groups will thereupon lose customers. 

When Alexander Hamilton, arguing for the adop- 
tion of the Federal Constitution by the states, 
enumerated the dangers that confronted this people in 
their embarkation upon the treacherous seas of 
democratic government, he placed the development of 
passionate factional disputes among the foremost of 
the hazards. We shall do well to apply his warnings 
to our Own case, for we are in no position to afford 
the luxury of violent and public conflict within our 
own ranks. The aircraft industry and the air trans- 
port operators, like the federal union, must stand 
united, or we may not stand at all. If the hearings of 
the Wood committee resolve themselves, as certain 
interests in Congress and out appear to intend they 
shall, into a war between the “pioneer operators” and 
the “independents,” it will be a war in which everyone 
will lose. 


Samuel W. Stratton 


HEN President Wilson appointed the mem- 

bership of the newly organized National 
Advisory Committee for Aeronautics fifteen years ago, 
the director of the Bureau of Standards naturally found 
a place upon the list. Under the direction of the late 
Dr. Stratton, its head since its formation in 1901, the 
Bureau was already beginning those researches into 
aeronautical instruments and materials and power plants 
and equipment which have been prosecuted with such 
immense profit to the aeronautical world ever since. 
Through the five years that followed, in the difficult 
period of war expansion and the almost equally diffi- 
cult era of post-war deflation, Dr. Stratton led that 
work. He was backed by as competent and as 
enthusiastic and as fervently loyal a group of asso- 
ciates as any director of a scientific institution ever 
had, but his leadership was never in doubt. 

From twenty years at the Bureau of Standards Dr. 
Stratton turned to the educational field. He assumed 
the presidency of the Massachusetts Institute of Tech- 
nology, and so the general direction of its aeronautical 
department, the oldest in the United States in terms 
of continuous activity. He entertained a firm and 
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undeviating conviction that it was of the greatest im- 
portance to American people that pure science should 
be developed to their service and that engineers should 
be trained to an appreciation of research. Nowhere 
is a constant reminder of those matters more important 
than in aviation. The aeronautical department was 
the subject of his constant interest and unvarying sup- 
port and inspiration. 

Whatever his other activities of the moment might 
be, Dr. Stratton never abandoned the interest in aero- 
nautical science that had been formed at the Bureau of 
Standards before the War. He remained a member 
of the National Advisory Committee for Aeronautics 
up to the time of his death last month, chairman of its 
power plant sub-committee and an active participant 
in its meetings. Very few among the thousands of men 
now active in American aeronautics are ever conscious 
of owing him a debt, but he did more to make their 
work possible and to set it upon a sound scientific and 
economic footing than many a better-advertised figure. 
The support of private efforts in the development of 
a product by governmental research has come to be of 
the greatest importance in many industries in the past 
twenty years. Nowhere is it of more importance than 
in aviation, where indeed it has been absolutely vital. 
When the history of the government’s cooperation with 
industry is written, Samuel W. Stratton will be recorded 
as first among its pioneers. 


Buying wilitary airplanes 


j WENTY MILLION dollars will not stretch. 
What the Army and Navy can get in the way of 
flying equipment is finally limited by the appropriations 
that the Budget and Congress allow them. With the 
best will in the world, the military and naval authorities 
cannot get more out of the appropriations than there is 
in them. 

Twenty million dollars will not stretch, but they will 
shrink. There is a maximum limit to what a given sum 
can accomplish, but there is no minimum. Money can 
be so expended as not to get the best possible results. 
It can be expended in a fashion economical at the 
moment, but extravagant in the long run. It is extrav- 
agant to adopt any procurement policy calculated to 
weaken the aircraft industry. It is extravagant to accom- 
plish procurement in any way which will discourage any 
individual manufacturer from keeping up his engineer- 
ing and experimental departments, or from regularly 
and constantly undertaking experimental designs. 

The American aircraft industry had many com- 
plaints against the procurement policies of the Army 
or Navy in the seven years immediately following the 
War. Many of the objections were fundamentally 
sound, but sound, also, was the reply of the procure- 
ment authorities that their practices were defined and 
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constructed by law and that they were not at liberty 
to ignore legal stipulations. General legislation on 
the purchase of supplies was being made to cover the 
special case of the airplane. To ease the situation the 
Aircraft Procurement Law of 1926, the famous Sec- 
tion 10 of the Army Air Corps bill, was enacted. It 
wasn’t a perfect law. Time has revealed flaws in it, but 
it was well meant; it was a great improvement over 
what previously existed, and for the moment it is all 
that we have. 

The Aircraft Procurement Law recognized that fly- 
ing equipment cannot simply be bought on specifica- 
tion like shoes or hammocks or rolling kitchens. It 
was intended to recognize that there must be some con- 
sideration of the rights of the orginal developer of 
the design if experimental work is to go forward as it 
should,—although for some curious reason the recog- 
nition of property in design was made absolute only 
in respect of designs produced prior to 1926. It recog- 
nized that, in the interests of safety, the responsible 
officials of the governmental services must have the 
authority to reject the offer of any bidder not consid- 
ered adequately experienced or equipped and competent 
to do a proper job. It recognized that to foster price- 
cutting or to lay stress upon price competition between 
manufacturers may ultimately prove to have been a very 
expensive way of saving money for the government. 

The Procurement Law did more. It undertook to 
emancipate the Army Air Corps and the Naval Bureau 
of Aeronautics from the despotic sway of the Con- 
troller General. It expressed the confidence of Con- 
gress in the integrity of the officers of the services, 
and gave them virtual carte blanche, subject only to 
the mildest restrictions. It gave them the authority, 
after asking for competitive bids on material, to ignore 
the lowest bidder and award the contract elsewhere if 
in their judgment the best interests of the government 
would be served thereby. 

The procurement authorities felt a natural and proper 
reticence about making use of the authority so gener- 
ously conferred. They kept the strongest of their new 
powers in reserve for use only in necessity,—but un- 
fortunately at times it appears to be too far in reserve, 
when it should have been brought up into the front line 
trenches and put to work. The law was enacted very 
largely for the purpose of providing that property in 
design might be respected, and that the originator of 
a type might be given proper preference when further 
construction based on his design was projected. Obvi- 
ously it was impossible to define the exact amount of 
preference which would be proper, for it is subject to 
infinite variation with circumstances, but it seems to us 
that it should be substantial—substantially larger than 
the services have at times been prepared to concede. 
At the very least the orginator’s bid should be favored 
by a differential representing his out-of-pocket expenses 
on the design up to that point. : 

We do not believe that it is proper that the putting 
of a new design into production before it has had a 








thorough trial on an experimental scale should ever be 
risked, except under the most extraordinary circum- 
stances. We do not believe that a design prepared and 


developed by one manufacturer should ever be taken | 


from him and given to another, except with his full 
approval or in the event of actual or immediately 
threatened war requiring that all other considerations 
be sacrificed to speed. It is very disturbing, and to our 
mind it is very dangerous to the stability of the air- 
craft industry and to the success of the efforts of the 
Army and Navy to obtain the best possible equipment, 
that designs should be shuffled about within the industry 
or that an experimental design, either of a complete 
airplane or of any important component possessing 
novelty of conception, should be handed over to an- 
other manufacturer than the originator for immediate 
production. Of course we do not imply that those 
things are comon practice. Fortunately they are quite 
rare, but they can still occur on occasion, and very re- 
currence is fearfully upsetting to the stability of the in- 
dustry. The ideal system would be one, akin to that 
under which engines are now purchased, which left no 
opening at all for competitive bidding on the same de- 
sign, but called for each manufacturer to bid on his 
own product, with the condition that bidding be limited 
to those who had already submitted for trial a sample 
of the proposed model, or of one essentially like it ex- 
cept in detail. The services, and especially the Army, 
already approximate to that in their procurement of 
several of the classes of aircraft. It ought to be as 
nearly as possible universal practise. 

This seemed a matter of some importance five years 
ago, but it is far more serious now. The cost of build- 
ing experimental airplanes has steadily increased. The 
price paid for them by the Army and Navy has not kept 
pace. Practically every such machine is now con- 

structed and tendered at a heavy loss to the builder. 
That is fair enough if he is assured of full rights in 
any further construction of the type, for then he is 
merely asked to make a stake upon his own success in 
meeting military requirements. If his design rights are 
likely to be spirited away and the results of his labors 
turned over to another company to enlarge upon and 
profit from, it is most unreasonable that an initial loss 





C. PARMELEE, one time editor of 

e@ Chemical and Metallurgical Engineer- 

ing, and editorial director of the McGraw- 
Hill Publishing Company since 1928, on 
Nov. 2, 1931, was appointed vice-president 
of the company. Long associated with the 
chemical and mining industries in a profes- 
sional ‘capacity, Dr. Parmelee was a trus- 
tee and president of the Colorado School of 
Mines before he entered the editorial field. 
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should be imposed upon the constructor of the initial 
machine. 

The question of design right is closely allied with 
that of price determination. Selling aircraft to the 
Army and Navy is unlike selling in any commercial 
market in the world. At best there are only two buyers 
in the market. Usually there is but one. Whether 
there be one or two, their own interest is deeply in- 
volved in thé maintenance at full strength of the in- 
dustry from which they buy. 

The service procurement officers have it in their 
power, in the present state of the industry, to force 
manufacturers to take almost every order at cost or 
below. For a time, they can get an unprecedentedly 
large number of airplanes for the money appropriated. 
In any case they can force the manufacturer to swallow 
his loss on the original experimental example, making 
no attempt to amortize it on the production order that 
follows. But the wisdom of such a course is quite 
another matter. 

Just at present there happens to be no dearth of ex- 
perimental construction, but if the closest possible buy- 
ing is to be the objective of the services, and unless 
the full loss on developing a new design is to be 
credited to the contractor and made up in the course of 
the first production order, new design will dry up at 
the source. To make sure that the vigorous develop- 
ment of the last two or three years will continue, there 
must be a deliberate decision on a policy of increased 
liberality in fixing prices on contracts. 

If buying be too close, and if too much pressure be 
applied to force prices down, it is not the procurement 
officers of the services that are at fault. It is not to 
them that we should finally turn for relief. Their re- 
sponsibility is to get as much as possible for the money 
expended. But there comes a point at which general 
administration policy is involved, and at which admin- 
istration policy should be more clearly defined for the 
benefit of those who execute its details. 

The President and his trusted associates have been 
firm against wage reductions. The preservation of wage 
scales have been the first plank in the official platform 
throughout the depression. It would be well for the 
administration’s right hand to inquire into what its 
left hand is doing. There are companies building 
airplanes for the government having no other mar- 
ket, their practices absolutely dictated by the terms 
upon which the government purchases, that have been 
driven into making general wage cuts in order that 
they may take orders at the prices that the government 
will pay and still survive. Does the government at 
Washington intend to force airplane manufacturers to 
choose between scrapping their plants and operating 
them, even after wage and salary reductions and all 
other economies have been made, at an average rate of 
return on capital less than they could get by depositing 
it in savings banks? It is a question of profound sig- 
nificance in defining the attitude of the administration 
towards industry. It is one upon which the Secretaries 
of War and of the Navy ought to declare themselves. 
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News of the Month 


The Akron 
joins the Navy 


N OCT. 27, with brief ceremonies 

in its dock at the Lakehurst Naval 
Air Station, the U.S.S. Akron was 
formally received from the Goodyear- 
Zeppelin Corporation, commissioned as 
a “ship of the line” of the U. S. Navy, 
and turned over to Lieut. Comdr. 
Charles E. Rosendahl. The new air- 
ship completed its final tests on Oct. 18 
after a ninth test flight, which covered 
2,000 miles over mid-western states in 
about 48 hours, completing the prere- 
quisites for acceptance by the Navy. The 
only criticism was a two-knot deficiency 
in top speed, that may be corrected by 
adjustment of the propellers. As a final 
fling before settling down to Naval 
routine, 207 passengers were carried on 
a ten-hour flight, exceeding by 38 per- 
sons the record established by the Do.X 
at Lake Constance two years ago. 

With the acceptance by the Navy of 
the Akron, the contract for a second air- 
ship, automatically becomes operative, 
the privilege of cancellation contained 
in the original contract for two airships 
having been limited to the period prior 
to the acceptance of the first. The 
ZRS-5 will have a capacity of 6,500,000 
cu.ft. the same as the Akron, from 
which it will differ only in such degree 
as improvements are suggested in the 
operation of the first airship, but will 
cost only $2,450,000, almost half of 
which has already been appropriated by 
Congress. 


Sunnyvale base assured 


Permanent accommodation for the 
Akron at Sunnyvale, Cal., just north of 
San Francisco, is now assured. The 
final contract for a hangar there was 
awarded on Oct. 20. The contract for 
foundations, grading, and the main 
tracks to the station goes to the Rav- 
mond Concrete Pile Company of New 
York City, whose bid was $181,181, 
bringing the total cost of the hangar to 
$1,696,162. Details of the contracts for 
the hangar proper were given in the 
November issue of AVIATION. 

The first Marine Corps airplane 
squadrons ever organized for duty 
afloat, have been assigned to the 
Saratoga and Lexington. VS-Squadron 
Fourteen-M and VS-Squadron Fif- 
teen-M, composed of six scouting planes 
each, have been commissioned and will 
become units of the regular operating 
aeronautical organization of the Navy, 


in order to give the Marine Corps pilots 
experience in carrier operations. Eight 
commissioned and four non-commis- 
siuned officers have been assigned to 
each carrier. The need for such duplica- 
tion of naval and Marine Corps ex- 
perience and activity has not been made 
clear. 


Naval affairs 


The Saratoga and the Lexington are 
the only carriers which the Navy now 
maintains in the waters adjacent to the 
United States. The Langley is to go to 
the Far East to relieve the Jason, an 
aircraft tender, upon which the schedules 
of the Asiatic fleet have been based. It 
will be the first American carrier to 
operate in Asiatic waters where the 
British have maintained the Hermes for 
some time. 

Final estimates for the Navy budgets 
for the coming fiscal year are $17,000,- 
000 below the 1932 appropriations, 
while Army budgets have been cut some 
$44,000,000. Though in neither case is 
it clear how far these will apply to 
aviation activities, it seems probable 
that aviation will be little hit by the 
reductions. 

Of interest to pruners of national 
defense budgets should be the ferrying 
job just completed by the Navy. About 
a quarter of a million dollars in crating 
and shipping costs was saved by ferry- 
ing twenty new patrol planes from the 
Glenn L. Martin plant in Baltimore to 
the Fleet Air Base at Coco Solo, 
Panama. The last group of the planes, 
which are to be attached to the U.S.S. 
Wright, aircraft tender of the scouting 
force, completed the 2,300-mile trip on 
Oct. 10. 

The Navy Department has just 
awarded a contract for 858,000 gallons 
of Stanavo Aviation Gasoline, which are 
to be delivered by three of the com- 
panies participating in the Stanavo 
Specification Board to various naval 
stations and to the Lexington and 
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Saratoga and other vessels maintaining 
flying equipment. 

Contracts recently awarded by the 
Navy Department will secure for it two 
new types of equipment. The Berliner- 
Joyce Aircraft Corporation has con- 
tracted to build eighteen two-place 
observation planes of a new type, for 
$463,700, or a unit price of about 
$20,600 without spares. Designed to 
fill a need for a lighter and smaller 
plane to supplement the Vought Cor- 
sairs now in use, the XOJ-1 can be 
operated either from the catapults of 
battleships and cruisers as a seaplane or 
as a landplane on the carriers. 

A new bomber, a further development 
of the Martin studies in heavy diving 
bombers which began about three years 
ago with the XT5M-1l, and capable of 
delivering a 1,000-Ib. bomb {from a 
vertical drive, is being built by the 
Glenn L. Martin Company. The Navy 
contract calls for sixteen planes at a 
unit price of about $26,700, spare parts 
also being included in the total cost to 
the department of $534,662. 

Still other Navy orders have been 
placed with the Chance Vought Cor- 
poration. An initial contract for fifteen 
observation planes of the type O3U-2, 
the latest Corsair, already in use in the 
service, at a unit price of $15,000, was 
followed by a second order for 28 
planes of the convertible model O3U-3, 
Wasp-powered and equipped with pon- 
toons also to be built by the Vought 
company. These will cost about $17,400 
per plane, while a contract for 65 planes 
of the O3U-4 designation at $14,000 
each brings the total cost with spares to 
$2,024,961. 


Army also buys 


Contracts approved for the Army Air 
Corps also are largely for new models. 
Among the planes expected to rival the 
best high-speed performance of British 
fighters is a two-seater, low-wing attack 
monoplane designed and manufactured 
by Curtiss and to be equipped with one 
liquid-cooled V-1570-E Curtiss engine 
rated at 600 hp. Thirteen have been 
contracted for at a cost of $26,300 each, 
with parts and instruments bringing the 
total cost to $427,615. 

Contracts with the Detroit Aircraft 
Corporation represent the first orders 
for combat planes based principally on 
commercial experience, the use of 
planes designed outside the “military 
industry” having previously been limited 
to transport and utility types. The con- 
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tract with the Detroit company calls for 
five Lockheed two-seater pursuits priced 
at $27,600 each, spare parts additional, 
designated Y1P-24 and to be powered 
with Curtiss V-1570-E engines. An- 
other contract of later date specifies five 
Lockheed attack planes at a cost of 
$26,600 per plane without spares. 
Designated as YA-9, these are to be 
low-wing models of metal monocoque 
construction, Curtiss-powered. 

The Douglas Aircraft Company is the 
recipient of contracts for 35 planes at a 
total cost of $718,876 with spares. Five 
are to be two-seater, high-wing mono- 
planes of the observation type, each 
powered with a 600-hp. Curtiss engine. 
Each will cost the Army $18,350. The 
first machine of the type has been under 
trial for some months. Another con- 
tract is for twelve twin-engined planes, 
with Curtiss engines, prestone-cooled, 
intended to test the comparative effi- 
ciency of prestone-cooled and _ air- 
cooled engines. Five are observation 
planes, seven a light bombardment type. 
The third contract is for a standard 
type, which has the Air Corps designa- 
tion O-38B and closely follows the 
design of early Douglas biplanes. 
Eighteen are ordered at a anit price of 
about $9,000 for the use of the National 
Guard. 

In publishing a summary of airplane 
contracts and deliveries for the fiscal 
year 1931 the Air Corps has departed 
from its usual procedure. A total of 
608 planes ordered and 479 delivered is 
reported for the twelve months ending 
June 30 last. The list of contractors 
is headed by Douglas, from whom 234 
planes ‘were ordered and as many de- 
livered, while Boeing is second with 
contracts for 165 planes. The Thomas- 
Morse Corporation, with Army orders 
for 101 planes, is next in line, while the 
next nearest scores are of 32 and 30 
planes ordered from the Fokker com- 
pany and Curtiss, respectively. 

The recently issued annual report of 
the Chief of Air Corps, also covering 
the fiscal year, contains the usual details 
regarding changes in personnei strength, 
training, and operations, as well as air- 
plane and lighter-than-air developments 
and research. Especially favorable is 
the accident report for the Air Corps, 
which shows an increase of 114 per cent 
in flying hours per fatal accident over 
the 1930 figures, along with a 22 per 
cent increase in total aircraft hours. 


Detroit keeps 
the aircraft show 


Once again, April 2 to 10, 1932, 
Detroit will be the scene of a National 
Aircraft Show. Ray Cooper, who 
directed the National Show of 1931 will 
have charge of the coming exhibition, 
which will be staged with the full co- 
operation of the Aircraft Bureau of the 
Detroit Board of Commerce under 
auspices of the Aeronautical Chamber 
of Commerce. 








The United States Amateur Air 
Pilots Association is improving its 
organization by the appointment of a 
governor in each state to supervise the 
activities staged therein under the As- 
sociation’s auspices. The Association 
will supervise the amateur cruise to 
Miami and all amateur events at the 
annual Miami races, scheduled for 
January, 1932, for which the usual prep- 
arations are being made. 

The second active unit of the Aviation 
Country Clubs in the United States 
has been dedicated, at the Curtiss-Essex 
Airport at Caldwell, N. J. The club 
house has been opened and a broad 
program of activities, in cooperation 
with the Curtiss-Wright Flying Service 
at the field, planned for the coming year. 


Recent outstanding flights 


Miss Clara Livingston, a recent ad- 
dition to the list of amateur pilots, has 
become the first woman to fly her own 
plane over the Caribbean, where Pan 
American Airways have heretofore had 
almost a monopoly of civil flying. 
Purchasing her plane in New York, 
Miss Livington took off from Roosevelt 
Field and flew to her winter home near 
San Juan, Porto Rico, in something 
less than a week, by short stages. 

Another plane over the Caribbean in 
late October was the “Karachi” of Bert 
Hinkler, famed Australian flier and first 
to fly solo from London to Australia 
or to accomplish the trip in fifteen days. 
He flew from North Beach, Long 
Island, to Kingston, Jamaica, non-stop 
in eighteen hours—1,800 miles, almost 
all over the open sea. His Puss Moth 
was the first plane ever to land on the 
island itself, all previous visitors having 
arrived in seaplanes. 

A few days later a Puss Moth scored 
a triumph on another continent. Miss 
Peggy Salaman and her co-pilot, Mr. 
Gordon Store, flew from England to 
Cape Town in five days and nine hours, 
25 hours and 23 minutes better than the 
late Commander Glen Kidston’s Lock- 
heed-made record of 154 hours for the 
7,000 miles. The trip was made in 
about 64 hours flying time. 

In an even smaller plane than the 
Moth, C. A. Butler, one of the smallest 
of British pilots, has set a new record 
for the England to Australia flight. In 
his Comper-Swift monoplane, powered 
with a 75-hp. Popjoy engine, Mr. Butler 
bettered the previous record made by 
C. W. A. Scott by about an hour. His 
plane weighs 546 Ib., is 100 Ib. lighter 
and carries 25 less horsepower than any 
other that has attempted the flight. 

Major James H.~ Doolittle, in the 
same little green Wasp-powered Laird 
racer in which he made a new trans- 
continental record, recently made a 
dawn-to-dusk flight between the three 
chief North American capitals, some- 
thing new in inter-city flying. Taking 
off from Rockcliffe Airdrome in 
Ottawa shortly before dawn, he stopped 
at Washington, Birmingham, Ala., and 
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Corpus Christi, Tex., and landed at 
Mexico City twelve hours and 36 min- 
utes later. The actual flying time 
was eleven hours and 45 minutes, an 
average of 235 m.p.h. for the trip. On 
this, as on his transcontinental flight, 
high-compression pistons and a super- 
charger raised the normal power of the 
plane’s Wasp Junior engine to 540 hp. 

In a flight from Hill No. 6 near 
Elmira, Dr. Frank Gross and Howard 
Funk established a soaring record 
which, though unofficial, is unusual. 
Seated side by side in a _ two-place 
utility glider constructed by Dr. Gross 
they soared for two hours and thirteen 
minutes and reached an altitude of 2,400 
ft., both unprecedented achievements for 
the two-place glider with which little 
has been accomplished previously even 
in Germany. 


N.A.C.A. opens doors 


The National Advisory Committee for 
Aeronautics at its annual meeting on 
Oct. 22 decided to permit the use of the 
facilities of its Langley Field laboratory 
by individuals in the aircraft industry, 
providing they are willing to bear the 
expense of the research. Test projects 
not of general interest to the industry, 
yet capable of being carried out only 
at the Langley laboratory may now be 
conducted for the benefiit of individual 
manufacturers, who will receive the 
results, though the Committee reserves 
the privileges of releasing them for gen- 
eral distribution at its discretion. Col. 
Charles A. Lindbergh has been appointed 
to the Committee to fill the vacancy left 
by the death of Dr. Samuel W. Stratton, 
one of the three organizers of the 
N.A.C.A. and a member of the group 
since its formation. 

Though a take-off was made from the 
roof of a Seattle department store in 
1912 by Silas Christofferson and a 
landing made (with crash) at a some- 
what later date on the roof of the 
Galeries Lafayette in Paris, the ex- 
periment made recently in Grand 
Rapids, Mich., with a Heath Parasol 
was unique in that both landing and 
take-off were made and without damage 
to either plane or roof. The plane has 
a wing spread of 25 ft, the roof 
dimensions were 80 x 390 ft. 


Aquatic ’giros 

While the American Navy has been 
experimenting with the use of autogiros 
equipped with floats, the British and 
French navies have been concentrating 
recently on the development of auto- 
giro flying boats. The British model, 
constructed by Short Brothers, and the 
two flying boats being completed for the 
French navy in the Avions Weymann 
factory are expected to extend the func- 
tions of the more conventional flying 
boat by their ability to operate in rough 
water and to improve and simplify 
reconnaissance systems which are now 
based on the use of airships. The Wey- 
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man firm is directed by the American of 
that name, many years resident in 
France, who won the Gordon Bennett 
airplane race for the United States in 
1911. 

Private flying in France has been 
promoted, for the past two years, by the 
granting of subsidies by the government 
under the decree of April 17, 1930. 
Foreign Aeronautical News, published 
by the Aeronautics Trade Division of 
the Department of Commerce, reports 
that 216 purchasers have received sub- 
sidies, varying with the type of plane, 
but averaging $1,200 each, about half 
the first cost of the plane. Only planes 
manufactured in France are eligible. 

Government contracts under produc- 
tion at the plants of the Boeing Air- 
plane Company are not only keeping 
them running at full speed, but are also 
responsible for the addition of 6,000 ft. 
of floor space to facilitate the assembly 
of the long fuselages of the Boeing 
twin-engined bombers. Two of these 
bombers, one powered with geared 
Hornet engines, the other with liquid- 
cooled engines, are ready for delivery 
to the Army Air Corps on a contract for 
seven. The first sale by the Boeing 
plant to Siam, negotiated through 
United Aircraft Exports, is scheduled 
for shipment from Seattle in November. 
The Siamese government is the pur- 
chaser of the two Model 100-E single- 
seater Wasp-powered Boeings. 

Government orders are also keeping 
the factory of the Douglas Aircraft 
Company, with 1,200 employees on the 
pay roll, working at capacity. Douglas 
sales for the first eight months of this 
year are reported as almost equal to the 
total for the entire year just preceding. 

Lycoming-powered Stinson Junior 
planes have been ordered by the Aero- 
nautical Commissions of five states for 
the use of their inspectors, and two of 
the same model have been purchased by 
the Department of Commerce. 









Air Corps 


LARGEST AIRPORT 


Randolph Field, the Air Corps’ new training center at San Antonio, is now 
in commission. Lower: The living quarters and hangars. 


Mexico’s only airplane factory is in 
a less happy condition. Gen. Juan F. 
Azcarate, its owner, has petitioned the 
labor courts for permission to dismiss 
his employees so that the factory may 
be shut down. He reports no private 
field for sales and government economies 
now have cut airplane contracts from 
the budget. 


Moving days 

The Nicholas-Beazley airplane com- 
pany has entered into an agreement 
with Ole Fahlin, designer of the Fahlin 
propellers. All equipment and ma- 
chinery for their manufacture, pre- 
viously carried on at the Kari-Keen 
plant at Sioux City, Iowa, are being 
moved to the Nicholas-Beazley factory 
at Marshall, Mo., where they will be 
produced in the future. 

The Hamilton Standard Propeller 
Corporation has completed the move of 
its office and production force from 
Pittsburgh to the Pratt & Whitney Air- 
craft factory at Hartford. 

The new firm of Stearman-Varney, 
Inc., has opened offices at the San 
Francisco Bay Airdrome, with Lloyd 
Stearman, formerly of the Ste.rman 


Aircraft Company at Wichita, as chief 
engineer, and Hall Hibbard, also of the 
old Stearman group, as supervising en- 
gineer. The director of the Viking 
Flying Boat Company, Robert Gross, 
will play a leading part in the new 
organization. Walter T. Varney, 
founder of the Varney Air Lines, is 
backing its development of high speed 
transport planes, which it plans to manu- 
facture in addition to sport types. 


On financial matters 


To facilitate plans for the reorganiza- 
tion of the Detroit Aircraft Corporation 
units into a lighter-than-air and a 
heavier-than-air division as announced 
in the November issue, Peter R. 
Beasley of Detroit, president of the 
company, and the Title Insurance and 
Trust Company of Los Angeles were 
appointed receivers in equity. The 
receivership was thought necessary to 
maintain assets intact until reorganiza- 
tion plans could be ratified by the stock- 
holders, whose annual meeting in 
October was postponed until sufficient 
proxies could be obtained for a quorum. 


- The Lockheed plant at Burbank, Cal., is 


working two shifts six days a week on 











military and commercial orders, chiefly 
for the Orion model. (See page 669 
on their pursuit and attack orders.) 

A temporary receiver has been ap- 
pointed for the Pittsburgh Airways, 
Inc., in the Common Pleas Court of 
Pittsburgh on the petition of a stock- 
holder. They are operators of a New 
York-Pittsburgh line. 

Financial reports for the first nine 
months of the current year have been 
made by several corporations. Though 
the Aviation Corporation of Delaware 
reports for that period a net loss of 
$917,907, including losses on the sale 
of securities, its report for the three 
months ending Sept. 30 shows a profit 
for the first time in the company’s 
history. The net profit for the third 
quarter of 1931, not including sales of 
securities, was $6,543, to be compared 
with a net loss of $775,112 in the same 
period of 1930. The net loss for the 
current nine months, which may be re- 
duced to $479,693 by the exclusion of 
losses on the sale of securities, should be 
compared with net losses of $4,051,534 
and $4,022,154, respectively, for the first 
nine months of the preceding year. 

In the face of a 44.5 per cent reduc- 
tion in the total earnings for the third 
quarter of 224 miscellaneous leading 
industrials listed by Standard Statistics 
for Business Week, the three aircraft 
companies included—Aviation Corpora- 
tion, United Aircraft and Transport, 
and National Air Transport—showed an 
increase of 35.4 per cent over the same 
period of 1930. For the first nine 
months of the year the aircraft group, 
to which the Waco company had been 
added, was the only one to change a 
deficit in 1930 to black ink in 1931, 
making a larger absolute gain than ap- 
pears in any other industry except coal. 

National Air Transport, Inc., reports 
for the first nine months of this year a 
net profit of $569,603, about 87 cents 
a share, to be compared with $576,391, 
or 88 cents on each share of stock out- 
standing for the same period of 1930. 
Net profits for the three months ending 
Sept. 30 were $248,350, after charges 
and federal taxes, equal to 38 cents a 
share on capital stock which in the 
third quarter of 1930 earned 35 cents. 

Net income of United Aircraft and 
Transport Corporation for the three 
months ending Sept. 30, after taxes and 
depreciation, was $742,567, equivalent 
after preferred dividends to 27 cents a 
share on 2,083,791 shares of common 
stock outstanding. Earnings for the 
same period of 1930 were $1,149,614, 
about 47 cents a share. For the first 
nine months of the current year the net 
incume of the companv was about $2,- 
235,000, which after the deduction of 
$540.000 for transferred dividends is 
equal to 81 cents a share. The com- 
pany’s holdings in National Air Trans- 
port account for about 25 per cent of 
the net. 

Operations of the Kinner Airplane 
and Motor Corporation, Lid., during 
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FOR THE STRATOSPHERE 







The Junkers Ju 49 high altitude plane, powered with the Junkers L 88 engine, 


which has special supercharging equipment. 
sealed to withstand high altitude pressures. 


The cabin is strengthened and 
Preliminary test have been made 


and the design is in process of modification. 





the first six months of 1931 resulted in 
a loss of about $89,000. 


Legal developments 


The material immediately following, to- 
gether with reference to legal and legisla- 
tive matters elsewhere in the news pages, 
is based largely upon the Aviation Law 
Service prepared by the Commerce Clear- 
ing House, Inc. AvIATION is licensed to 
make use of this service, and is able to give 
its readers the benefits of the work of an 
organization specially trained and equipped 
to insure the complete collection of perti- 
nent material on current legal developments. 

Hearings in the stick control patent 
suit of Robert Esnault-Pelterie, the 
revival of whose suit against the U. S. 
Government was reported in the No- 
vember issue, against Chance Vought 
Division, U. A. & T., have been con- 
cluded. The case before Justice Camp- 
bell of the U. S. District Court in 
Brooklyn, N. Y., is closed except for 
presentation by the plaintiff of original 
decrees of the French courts in Mr. Pel- 
terie’s various suits. At the hearing 
only translations of the French decisions 
were available, and the defense refused 
to admit those. Calendar considerations 
will probably delay Justice Campbell’s 
decision until late December or early 
January. The date set for exchange of 
briefs was Nov. 30. A victory for M. 
Esnault-Pelterie in the Vought case 
would presumably be followed by the 
filing of suits against many other manu- 
facturers, and the amount of money at 
stake is enormous. 


That insurance bugbear 


The perennial problem of insurance 
company liability in the case of the 
death of an insured person in an airplane 
crash is under discussion in St. Louis 
courts. The Circuit Court had decided 
that is the case of Delbert H. Flanders, 
suing to recover the insurance of his 
son who was killed in 1928 in a crash 
of a plane in which he was a passenger, 
the insurance company was freed from 
Yability because the insured met death 
while “engaged in aeronautics.” A new 
trial is being granted by the Court of 
Appeals, however, on the grounds that 


riding as a passenger does not constitute 
being “engaged in aeronautics.” 

At a recent meeting of the American 
Life Convention a complete detailed 
method for underwriting aviation pilots 
for life insurance was presented by the 
aviation committee. The plan suggested 
requires an extra annual basic premium 
of from $33 to $8 per thousand dollars 
of insurance, depending on the total 
number of flying hours reported by the 
prospect. Penalties in the form of 
additions to the premium are imposed 
for solo time less than 4,000 solo 
flying hours, for violation of traffic 
rules, and for hazardous types of flying. 
Transport pilots with more than 4,000 
hours flying are considered the ideal. 
For pilots whose flying is under the 
supervision of qualified flight officers, 
and is between 50 and 499 hours an- 
nually, no additional premium is sug- 
gested, but if the annual flying rate is 
greater, a premium of from $8 up is 
proposed. 

In a test case in England, the County 
Court at Croydon would not allow the 
dependents of a pilot compensation 
under the Workman’s Compensation 
Act, since the flying of airplanes does 
not come under its definition of manual 
labor. Such compensation is generally 
allowed in this country, and air trans- 
port lines are covered by compensation 
insurance. 

The International Air Traffic Associa- 
tion, which includes practically all the 
airlines of Europe, is at present con- 
sidering questions of insurance and 
liability. It is planned to limit the 
liability of an air transport company 
in case of death or personal injury to a 
passenger to 125,000 French francs 
($5,000) provided it can be proved that 
the operator was at fault. There would 
be no liability except in the event of 
proven negligences. Registered bag- 
gage liability will be limited to about 
$4.45 per Ib., unless special declaration 
of value is made. All this generally 
follows the provisions of the Warsaw 
Convention on private air law, drawn 
up in 1928. 
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Reciprocal 
airworthiness certificates 


A reciprocal air navigation arrange- 
ment has been, entered into by the 
United States and Italy, effective Oct. 
31. Though similar in general to the 
agreement now in force between the 
United States and Canada, that with 
Italy places more emphasis on reciprocal 
trade arrangements and contains a most- 
favored-nation clause with respect to 
the operation of aircraft. Certificates 
of airworthiness for aircraft, and ac- 
ceptance test certificates for aircraft 
engines and for spare parts of aircraft 
and engines built in either country and 
exported to the other, will be accepted 
by the aeronautical authority of that 
country, if issued in accordance with its 
own requirements for airworthiness. 
The red tape involved in exporting 
American aircraft is thus enormously 
reduced. Though Italy is the first 
European country with which an air 
navigation agreement has been con- 
cluded, similar arrangements with others 
are pending. 

The judicial Committee of the Privy 
Council at London has allowed the ap- 
peal of the Dominion Government of 
Canada against a decision of the Su- 
preme Court of the Dominion in regard 
to the jurisdiction of the Dominion 
government over aviation matters. The 
challenge by Quebec in 1927 of the right 
of the federal government to enact 
legislation which restricted the authority 
of the provinces over aerial operations 
within their own boundaries had been 
upheld by the Canadian Supreme Court, 
which would have limited Dominion 
authority to international aviation 
activities. The Dominion’s contention 
to supreme jurisdiction was supported 
by the tribunal in London and also, in- 
cidentally, the validity of Dominion 
aeronautical legislation which has been 
challenged by the provinces. This is 
directly in contrast with the American 
situation, where constitutional restric- 
tions limit the jurisdiction of the De- 


partment of Commerce to interstate 
activities. 
Licensing changes 


Under new regulations adopted by 
the state highway commission of 
Oklahoma, vested by the last legislature 
with state aircraft regulation, the state 
joins Pennsylvania in requiring state 
licenses for all airplanes and pilots, but 
with federal licenses a prerequisite. 

Rules and regulations to govern air 
navigation in the Panama Canal Zone, 
supplementary to and enlarging upon 
regulations contained in executive 
orders of 1928 and 1929, have been 
established and promulgated by the 
Secretary of State. Though modeled on 
the Air Commerce Act, the Canal Zone 
code contains in addition regulations 
prohibiting flying over certain areas, 
limiting the arrival and departure of 





aircraft to certain hours of the day, and 
specifying routes to be followed across 
the isthmus. 

Violations of the Air Commerce Reg- 
ulations during the third quarter of 
1931 totalled 438, an increase of 128 
over the report for the second quarter 
of the year. Fines totalling $370 were 
assessed and collected from 89 persons. 
Sixty-one others were reprimanded, 
licenses were suspended, revoked or 
denied in 151 cases, 137 were dismissed. 

Several changes have been made by 
the Aeronautics Branch in rules cover- 
ing the licensing and rating of pilots. 
Provision is now made for licensing 
pilots of the “unconventional” types of 
aircraft being flown in increasing num- 
bers. Practically speaking, this means 
autogiros. A revised rating sheet is 
used in connection with the license, 
upon which must be indicated the trans- 
port or limited commercial pilot’s au- 
thority to carry passengers for hire in 
unconventional types of aircraft, ob- 
tained by passing a flight test in flying 
the specified type. Licensed pilots now 
holding licenses of lower grade may fly 
unconventional types without additional 
rating, while pilots receiving their train- 
ing in these planes will be issued special 
licenses. 

Department of Commerce eyesight 
requirements have been liberalized to 
permit and also require aspirants to 
student and private pilot licenses, whose 
vision is defective, to wear correcting 
lenses while operating planes. Under 
the new regulations, even if an appli- 
cant’s vision without glasses does not 
meet the requirement of 20/50 in either 
eye, he may be issued a student permit 
qualifying him to be a private pilot if 
his vision is improved to 20/30 or better 
by correcting lenses. The 20/30 frac- 
tion means at a distance of 20 ft. from 
the vision-test letters, a person can read 
what with normal eyesight would be 
read at 30 ft. The new requirements 
are only slightly more severe than those 
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imposed in many states on all automo- 
bile drivers. 


Ludington record broken 


Ludington Airlines, Inc. (formerly 
called New York, Philadelphia and 
Washington Airways Corporation) ex- 
perienced on Nov. 5 its first real crash 
in more than 1,600,000 miles of flying, 
when a Lockheed Orion of its high 
speed, non-stop service between New 
York and Washington plunged to the 
ground from about 150 to 200 ft. as it 
was coming in to land at Camden Air- 
port, Philadelphia. The wreck caught 
fire immediately; Floyd C. Cox, the 
pilot, Vernon Lucas, company pilot 
riding as a passenger, and three pas- 
sengers were lost. 

Though Camden Airport is not a 
regular stop on this service the pilot had 
planned to land there on that particular 
trip to accommodate a passenger. No 
official announcement of the cause of 
the accident has been made, but it had 
the general characteristics of a whip- 
stall after loss of flying speed. There 
has been no official evidence of plane 
or engine failure. The high speed 
service was suspended, apparently only 
temporarily. 


Traffic dips 


Traffic on airlines was 8 to 4 per cent 
less during the first six months of this 
year than during the same period in 
1930. Greater declines, however, were 
shown by other transportation services. 
Class I railroads were off 14.7 per 
cent, eastbound trans-Atlantic steam- 
ship travel 18.2 per cent, and westbound 
51.8 per cent. 

Pan American carried 31,202 pas- 
sengers and 1,338,831 lb. of express and 
mail during the first nine months of the 
year. Century Air Lines in the Mid- 
West carried 6,110 revenue passengers 
in October, maintaining its average of 
6,000 per month since the start of opera- 
tions in March. 

During August and September 
Boston-Maine Airways, first airline 
organized strictly by railroads, carried 
about 2,000 passengers, and then 
suspended for the winter. Service is 
expected to be resumed next spring. 
Concern over loss of patronage to air- 
lines by railroads was expressed at the 
annual meeting of the American As- 
sociation of Passenger Traffic Officers 
at Chicago in October. It was the con- 
sensus that airline patronage had 
grown, on the whole, despite the depres- 
sion and that with economic improve- 
ment more passengers will be taken 
from the railroads. Also, that two 
checks to losses to airlines are open— 
participation in air transportation and in 
regulation. This latter is regarded as 
the most effective for the present. 

Among the fatest to announce fare 
changes is Eastern Air Transport. The 
one-way fare between New York and 
Miami has been reduced from $86.61 to 
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$74.45 and the round trip from $173.22 
to $131.20. The round trip rate is 
about 5 cents per mile, the one-way fare 
about 6. The new round-trip and one- 
way fares between New York and 
Washington bring Eastern’s charge 
down to the level of its competitor over 
that route, Ludington. 

Eastern has just received Department 
of Commerce permission to install the 
recently-demonstrated Sperry gyro-pilot 
in its six Condors. Before the ad- 
ditional installations are made, however, 
all pilots will operate the original 
demonstration plane to become ac- 
customed to the device. 


Bus-plane idea 


The newest innovation in air tfans- 
port circles is the coordination of bus 
and air service by Transcontinental & 
Western Air and Greyhound bus lines. 
Buses will not meet the planes at all 
airports; it will be necessary for 
passengers to take the usual airport- 
city vehicles to make connections 
through downtown bus terminals. Chief 
advantages of the new connection lie in 
the possibility of making through reser- 
vations to and from points not touched 
by an airline and in the handling of 
T. & W. A. tickets by Greyhound 
agents. The bus-plane alliance fol- 
lows the lead set by similar arrange- 
ments between airlines and railroads, 
and supplements further the widespread 
ticket representation provided by Postal 
Telegraph. A plane-bus package service 
is to be introduced, and in the mean- 
time T. & W. A. has arranged for in- 
terchange of express with Pennsylvania 
Airlines and United States Airways. 

The most important recent extension 
of airline operation is the inauguration 
by Pan American of passenger and 
mail service between Santos, Brazil, 
and Buenos Aires, a gap of slightly 
more than 1,000 miles, which P.A.A. 
has not operated since it took over 
Nyrba more than a year ago. This 
completes the actual encircling of South 
America by the Pan American system. 
Flying boats and amphibions are used 
throughout the entire east coast route. 
the Fokkers formerly used in the West 
Indies runs being shifted to the Mexican 
Aviation company division. Planes de- 
part for the south from Miami every 
Monday morning, arriving at Buenos 
Aires a week from the following 
Tuesday. 


Varney offers speed 


Varney Air Service inaugurated its 
fast passenger service between San 
Francisco and Los Angeles on Oct. 15. 
The 372-mile route is flown in an hour 
and 58 minutes, the San Francisco- 
Sacramento route of 80 miles in 22 


minutes. Lockheed Orions are used. 
On Nov. 9, Transamerican Airlines 
placed tri-engined Fokkers in service 
between Detroit and Cleveland by way 
of Toledo for passengers and mail to re- 
place the seasonal amphibion service 


operated across the lake. The company 
further improved its passenger and mail 
service by shifting its late afternoon 
plane between Pontiac, Detroit and 
Chicago to the evening, the machine 
leaving Pontiac at 8:30 p.m. Braniff 
and Bowen airlines are cooperating to 
provide 64-hour service over the 
900 miles between St. Louis and 
San Antonio. Southbound passengers 
transfer from Braniff to Bowen planes 
at Tulsa. 

The grist of foreign airline news in- 
cludes mention that in Russia’s applica- 
tion of the Five-Year Plan to aeronautics 
the country already has opened 18,000 
miles of airways of the 80,000 pro- 
jected. A total of 55,000 miles are ex- 
pected to be in operation within a year. 
Last year Russian aircraft carried about 
11,700 passengers and 250 tons of 
freight. 


Air mail troubles 


With a special subcommittee of the 
House of Representatives making final 
preparations for investigating the Post 
Office Department’s methods of award- 
ing air mail contracts soon after the re- 
convening of Congress in December, a 
new bone of contention—the proposed 
abandonment of the lighted Norfolk- 
Washington airway—has been thrown 
into the controversy between the opera- 
tors holding mail contracts and the 
independents. 

Again the Ludington line is challeng- 
ing the relations between the Post Office 
Department and Eastern Air Trans- 
port, even as it added fuel to the 
controversy in its earlier stages last 
summer by complaining about awards to 
Eastern of the New York-Atlantic City 
and Philadelphia-Atlantic City con- 
tracts, and about the government’s 
dismissal of Ludington’s offer to carry 
the New York-Washington mail at a 
rate far below that now granted 
Eastern. 

The Norfolk-Washington airway was 
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laid out and lighted by the Department 
of Commerce last year at the instance of 
the Interdepartmental Committee on 
Airways. It was expected to be an ex- 
tension of the present Washington- 
Pittsburgh route. In anticipation of the 
contract bidding, Ludington inaugurated 
passenger service between the two 
cities on Oct. 15. However, with the 
same contract in view, Eastern began 
service between Norfolk and Washing- 
ton by way of Richmond on Oct. 23, 
the day after the Post Office Department 
announced that it would not use the 
lighted route after all, preferring the 
shorter one between Norfolk and Rich- 
mond. It is intimated the mail contract 
will go to Eastern under the extension 
provisions. 

All interests are preparing vigorous 
representations. The main issue is 
whether or not air mail contracts are 
being unfairly concentrated largely in 
the hands of four principal transporta- 
tion companies under the extension 
system. An important sub-issue will be 
alleged practice of wording contracts so 
that in one way or another only one 
company, usually already a contract 
holder, will be successful. 

Another complaint to the Post Office 
Department made by Representative 
F. H. LaGuardia, of New York declares 
that at least four operations managers 
and between twelve and fourteen pilots 
not citizens of this country are being 
employed by Pan American Airways, 
holder of a number of foreign air mail 
contracts, and demands that these in- 
dividuals be discharged in favor of 
American citizens. Pan American, in 
Mexico and in certain other areas of its 
vast operations, is obliged under 
domestic law to employ native help. In 
no case, however, do these employees 
include major executive officials. 

Representative Clyde Kelly of Penn- 
sylvania, ranking member of the House 
Committee on the Post Office and Post 
Roads, sponsor of the original contract 
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Cot. THomas C. Turner, chief 
of Marine Corps aviation, died on 
Oct. 28 of injuries received from 
an airplane propeller. Landing 
in a muddy field at Gonaives, en 
route from Washington to Haiti, 
he attempted to dislodge his 
plane, slipped, and was hit by the 
flying blade. Col. Turner had re- 
ceived the Distinguished Flying 
Cross in 1921, for leading a 
flight from Washington to Santo 
Domingo, the longest unguarded 
land plane flight over water up 
to that time, and has seen note- 
worthy service as aviation leader 
with the Marines in Haiti and in 
China. 


Epwarp C. RitcHie, test pilot for 
Glenn L. Martin Company and 
former naval aviator, was killed 


in a test flight over the Naval 
Air Station at Anacostia, D. C. 
Making a test dive from about 
8,000 ft., the bombing plane which 
he was piloting seemed to disin- 
tegrate, Ritchie’s parachute be- 
came entangled in the plane, and 
he fell with it. 


Lieut. Compr. Oscar W. ErRIck- 
son, U. S. Navy, died Nov. 5 as 
the result of a crash over the side 
as he attempted a landing on the 
aircraft carrier Saratoga on which 
he was stationed. Commander 
Erickson was one of the naval 
men sent to the Massachusetts 
Institute of Technology for special 
training in aeronautical engineer- 
ing in 1924. His was the first 
fatal accident in a landing on 
an airplane carrier. 





air mail bill and the avowed exponent 
of another air mail investigation if the 
one now authorized and pending does 
not prove satisfactory to him, expects 
favorable action this winter on a bill to 
provide air mail contracts for airships in 
trans-ocean operation. A measure to 
accomplish that purpose failed of 
passage in the last Congress, after long 
hearings had developed much favorable 
sentiment. 

Principal air mail developments else- 
where include the speeding up of mail 
between Toronto and Detroit with that 
of Transamerican Airlines to Chicago 
and Northwest Airways to Pembina, 
N. D., and by introduction of fast Stear- 
man mail planes. Transit time between 
Toronto and Winnipeg is thus reduced 
from 36 to 19 hours. Mexico has as- 
sured support of air mail until Jan. 1, 
and special efforts are being made to 
provide for 1932. From Copenhagen 
comes the report that Norwegian Air 
Transport has been organized with the 
expectation of operating a _ trans- 
Atlantic air mail service from Norway 
next summer by way of the sub Arctic 
route, on the same course surveyed by 
the late Parker Cramer. 


New airport rating 


The revised airport rating regulations 
of the Aeronautics Branch introduces a 
new maximum rating for denoting size 
of the effective landing area. The rating 
ATA is one grade higher than the 
former maximum of A1A, the T indicat- 
ing that the port has an effective land- 
ing area of 3,500 ft. in all directions 
(whereas 2,500 ft. were required under 
the 1) and that approach obstructions 
are such as to permit a 10 to 1 glide 
rather than 7 to 1 glide. Seaplane bases 
must have an effective landing area 
large enough to permit a 5,500-ft. run 
in any direction to qualify for the T. 
The change is a concession to trends 


toward larger transports with high wing 
loadings and landing speed. New re- 
gulations promulgated by the Treasury 
Department regarding airports of entry 
state that they must qualify for at least 
the A1A rating. 

The most comprehensive flying center 
ever built—the Air Corps Training 
Center at Randolph Field, San Antonio 
—now houses more than 200 planes and 
its first class of 200 students. The major 
part of the $25,000,000 construction 
program on the 1,900 acres of landing 
area and 500 acres of building space 
has been completed. Another important 
airport recently commissioned is the 
state field at Hillsgrove, R. I. Moscow 
dedicated in November its new 250-acre 
airport, which, so the Russian news 
agencies declare, is expected to have at 
once an average of 200 plane arrivals 
and departures daily. Discussions con- 
tinue relative to the proposed movement 
ot civil activities from Le Bourget, to.a 
new non-military airport on the out- 
skirts of Paris. 


Scattered port construction 


Further improvement of the Boston 
Municipal Airport has been assured with 
the awarding of a $500,000 contract for 
dredging, filling and bulkhead construc- 
tion. This is expected to provide an 
area large enough to qualify for a No. 
1 rating. The new $100,000 union 
passenger terminal, for patrons of all 
airlines using the field, was opened at 
the Chicago Municipal Airport Nov. 15; 
bids have been invited for the $50,000 
two-story administration building and 
passenger terminal to be erected at 
Candler Field, Atlanta. The second of 
six new steel and concrete hangars for 
Pan American’s Miami base has been 
started. Each measures 140 ft. square 
and costs about $60,000. 

Of great importance to the develop- 
ment of the general airport map is the 
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recent recommendation to the conven- 
tion of the National Association of Rail- 
road and Utilities Commissioners at 
Richmond by its committee on service 
of public utility companies that states 
should contribute directly to airway 
development by: 1, wisely providing 
flexible legislation ; 2, providing and im- 
proving landing areas (either emer- 
gency or regular); and 3, introduction 
of instruction in aeronautical theory in 
public schools. The report pointed out 
that state gasoline taxes may be used 
for financing such efforts, and that cost 
of upkeep of a modern airport is trivial 
in comparison with high-grade high- 
ways. 

A conference on airport affairs was 
held Oct. 13 to 14 at Tulsa under 
auspices of the south-central regional 
organization of the Aeronautical Cham- 
ber of Commerce. 


Personnel changes 


Brig.-Gen. Benjamin D. Foulois will 
become Chief of the Air Corps 
Dec. 15, succeeding Maj. Gen. James E. 
Fechet. General Fechet will retire 
Dec. 31, after 33 years service in the 
Army. 


Haven B. Page, of Air Associates, has 
retired from that concern and will 
specialize in aviation insurance in the 
firm of Aviation Protection, Inc., of 
which he has been a director since 1928. 


W. Laurence LePage, formerly chief 
engineer of the Kellett Aircraft Cor- 
poratien, has been named vice-president 
in charge of engineering. 


Willis C. Brown has resigned as 
director of sales and service for Con- 
tinental Aircraft Engine Company, 
Detroit. He will be engaged henceforth 
on other work, non-aeronautical, for 
Continental Motors Corporation. 


F. Warren Oakes, Jr., assistant to the 
president, has been elected vice-president 
of American Airways. 


Barney Graves, vice-president and 
general manager of the Yellow Cab 
Company, Philadelphia, is now manager 
of ground transportation for Century 
Air Lines. 


William F. Young, secretary of the 
National Air Race Contest Committee 
for four years, has beer placed in 
charge of aviation sales activities for the 
B. F. Goodrich Rubber Company on 
the west coast. 


The Marquess of Londonderry, newly 
appointed British Air Minister, who 
was under-secretary for Air in 1920 
and 1921, steps into a place that for 
about eight years was occupied by Lord 
Thompson and Sir Samuel Hoare in 
alternation. Sir Philip Sassoon, under- 
secretary for Air under Sir Samuel 
Hoare who is now Secretary for India, 
becomes under-secretary again. 
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ACCIDENTS IN CIVIL AIRCRAFT OPERATIONS 
(January to June, 1931) 
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Accidents Solves fatal injuries..... 
Fatal i 


A DECREASE in fatal accidents in both 
scheduled operations and miscellaneous 
flying is reported by the Aeronautics 
Branch of the Department of Commerce 
in its analysis of accidents during the 
first six months of 1931. Mileage flown 
in scheduled air transport operations 
during that period increased by 20 per 
cent over the figure for the previous 
year, but fatal accidents dropped from 
0.35 to 0.25, per million miles flown. 
There was an increase, however, in 
accidents of all types, of from 2.60 per 
million miles flown last year to 3.00 in 
1931. Only nine passenger fatalities 
occurred in the first six months of 1931, 
making the number of passenger-miles 
per passenger fatality a good deal more 
than double what they were in the first 
half of 1930. This in a period when 
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total passenger-mileage, a passenger- 
mile being equal to one passenger flown 
one mile, was almost 10 per cent less 
than it had been for the early part of 
the preceding year. 

Similar tendencies are observable in 
miscellaneous flying, which includes stu- 
dent instruction, experimental flying, 
aerial photography, sight-seeing, crop 
dusting and exhibition flying, as well as 
the operation of privately owned planes 
for pleasure only. Fatal accidents per 
million miles flown in these operations 
dropped from 2.72 in the first half of 
1930 to 2.52 in the same period of the 
current year. Accidents of all types per 
million miles flown, still about seven 
times more numerous than in scheduled 
transport operations, increased from 
17.71 in early 1930 to 22.90 in the first 
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six months of 1931. No- figure for 
passenger-miles is available for miscel- 
laneous flying, but if airplane mileage 
is used as a base, the number of miles 
flown for each passenger fatality is 
709,551, about a third the number flown 
for each fatality in scheduled transport 
operations and slightly more than the 
rate for the Army Air Corps. 

The analysis of causes of accidents 
shows them definitely typical of the 
variety of flying involved. Miscellaneous 
causes among which weather predomi- 
nates took responsibility for 32 per cent 
of the accidents in transport operations, 
while 53 per cent of those in miscellane- 
ous flying were due to personnel errors, 
practically all on the part of the pilot. 


PRODUCTION AND LICENSING 
(Page 136) 


Tue curve of aircraft legally approved 
for service, though still well above the 
10,000 mark which was the high point 
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last year, shows a slight downward 
tendency. This trend is more marked 
in the case of licensed planes whose 
curve, notwithstanding its tri-weekly 
peaks, has dropped at the rate of about 
ten planes per week during the past ten 
weeks. An increase in identified planes, 
however, maintained at an even rate, has 
served almost to counteract this decline. 


TueE totals of valid pilot licenses and 
student permits continue to follow with 
surprising fidelity the lines of general 
trend. On the basis of the average 
change during the early months of the 
year were drawn the broken lines to 
which the personnel curves have ad- 
hered so closely that thé total number 
of licensed pilots and student permits 
valid is almost exactly the same as it 
was on the first of May. 


THE average weékly issuance of both 
new pilot licenses and student permits 
for the month just past is as usual 
below the figures for the two preceding 
years. Though pilot licenses are being 
obtained at a rate some 35 per cent 
below those of 1930 and 1929, applica- 
tions for student permits have fallen off 
to no very appreciable degree. 
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231 


Miscellaneous*......... 10 


378 


*All makes having two or more planes licensed or 
identified are listed above. 





FOREIGN ACTIVITIES 
(Page 173) 


For several years past it has been a 
difficult matter to get comparable sta- 
tistics on the aeronautical activities of 
the various countries and on the amount 
of money actually spent on the develop- 
ment of air forces. No two nations 
have made up their budgets or rendered 
their accounts in exactly the same way. 

That difficulty is overcome for the 
first time by the submission to the 
League of Nations in preparation for 
the forthcoming disarmament confer- 
ence in Geneva of statements of mili- 
tary and naval material and expenditures 
all made up in accordance with a stand- 
ard form. The figures for Russia have 
not yet been made public, but those for 
all the other great military powers are 
available, along with the data for a num- 
ber of the smaller states. 

In the table printed herewith the 
column of expenditures on material in- 


Makes of Engines in Newly Licensed 
or Identified Aircraft 


(Third Quarter, 1931) 
Licensed Identified Total 
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cludes not only airplanes and engines 
but also armaments and miscellaneous 
accessories and equipment. Total ex- 
penditures include pay to the air forces, 
not regularly listed as part of the aero- 
nautical appropriations in the United 
States. The tabulation of number of 
machines covers military types in serv- 
ice and those in immediate reserve 
service and also training and transport 
planes operated by the military services. 
In a few cases these non-combat types 
were omitted from the original reports 
made by the government, and in those 
instances, marked with an asterisk, their 
number has been estimated and added to 
the reported total. 


AIR MAIL AND TRANSPORT 
(Page 153) 


IN THE face of decreases in traffic on 
railroads and steamship lines during the 
first nine ménths of 1931 of 20 and 30 
per cent respectively as compared with 
last year, passenger traffic in air trans- 
port increased 7 per cent over its 1930 
record. The Aeronautical Chamber of 
Commerce reports 348,507 passengers 
carried by airlines this year as against 





y Rpg eae Shai 20 2 22 
American Cirrus... 1. 1 35 36 327,211 during the same period of 1930. 
OS PSE CE LE RF ve 6 6 
Continental. . aid aeaeiais 31 24 55 
Cyclomotor............ 2 puis 2 
1, IRE S Se aK 15 15 Scheduled Air Transport®Operations 
asda i> Cea eh eas 14 -o 14 a 
Ms Borie es Ss rice ge 7 7 (Third Quarter 1931 and 1930) 
Heath-Henderson.. a ved 10 10 
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Kinner Scheduled mileage... .. .. 15,621,060 9,196,52 
K-5 22 21 43 Passengers.............. 172,364 134,232 
28 ee 28 Ps wwer-miles......... 44,438,904 34,565,191 
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board)....-+-< +--+: +e a 3 Scheduled air transport, 
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HE condition of an industry 
may be gauged by what it 





























































Fs Seay produces—and sells. 
= In 1931, we estimate that 
. fe ws 500» che the aircraft industry will produce 
* 1925 1926 1927 1928 1929 1930 1931 2,520 airplanes valued at $19,289,445 
e | a 455 and 3,566 engines valued $3 ree 
4: tng no 2 290—a total value of $32,713,735. 
‘ “400 os 0 ‘ — most of this equipment has been 

P ae sold. 
¥ uae ro) ? In 1927, there were produced 2,186 
90> ee Ries airplanes and 1,397 engines, valued 
et | ‘a at $21,055,532. 
2 80> : cat In 1928, the production was 4,761 
pad «30 ©350> «350 airplanes and 3,252 engines, with a 
: : value of $49,648,197. 

€ 60> «40 In 1929, the production was 6,034 
, 300> -4 300 airplanes and 7,378 engines, having 
50 «50 a value of $70,053,130. Most of this 
ae | me very large production remained un- 

40> | +60 eae 966 sold at the end of the year. 
Se ae ; In these figures is embraced the 
~ 1 30” +70 story of the expansion and contrac- 
ane «80 tion of the aircraft industry. From 
200 > < 200 the standpoint of productive activity 
- 10» «90 we are today back to about where 
eS we were in the first quarter of 1928, 
es o> «100 as shown in Table I. We have un- 
‘ 1925 BH 1927 1928 1929 1930 1931 150» «150 dergone some disillusionment. We 


have acquired much experience. And 

we have obtained and still retain 
< 100 certain tangible advantages, which, 
granted there is no serious deviation 
from our national aviation policy, 
hold forth to me the promise of dis- 
tinctly better times. 

But first let us examine further 
into the record of 1931. Of the 2,520 
airplanes, which we estimate will be 
produced this year, 875, or 34.8 per 

; cent, are military, valued at $12,847,- 
bite Seed 625. Of the 3,566 engines, 1,866, or 





100> 
Above: Commercial and military production 
of airplanes and engines in millions of dol- 
lars, and per cent commercial and military 
of yearly totals. Right: Investments in the 50> 
aeronautical industry in millions of dollars. 
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52.3 per cent, are military, valued at 
$10,197,690. 

Of 2,520 planes built in 1931, 1,645 
or 65.2 per cent, valued at $6,441,820, 
are commercial. Of the 3,566 engines, 
1,700, or 47.6 per cent, valued at $3,- 
226,600, are commercial. 

In other words, out of a total esti- 
mated production of $32,713,735 in 1931, 
$23,045,315, or 70.4 per cent, represent 
sales to the War and Navy Depart- 
ments, and $9,668,420, or 29.6 per cent, 
represent sales to private and business 
owners, aerial service operators and 
operators of scheduled transport lines. 

Our military sales in 1931 represent 
practically the final shipments under the 
procurement authorized by the Army 
and Navy Five-Year Programs—the 
Navy’s quota having been completed 
and the Army’s quota standing now at 
four and one-half yearly increments 
complete, with the last half of the fifth 
and final increment postponed. 

Having learned, in 1929, the extrava- 
gance of building in anticipation of a 
commercial market which failed to ap- 
pear, we spent most of 1930 in working 
off inventories, and in 1931 were gen- 
erally disposed to build only on order. 

Our commercial airplane production 
in 1931 we estimate at 1,645 units. 
Classified as to general types, according 
to the user, we find: 740 light airplanes, 
with a value, including engines, of 
$1,256,984; 658 larger private planes and 
equipment for business and aerial serv- 
ice use, with a value, including engines, 
of $3,310,976; 247 heavy transports with 
a value, including engines, of $5,100,550. 

It is thus seen that the light types, 
while constituting 44.9 per cent of the 
total commercial production, repre- 
sented but 12.9 per cent of the dollar 
value. The aerial service, business and 
private machines, constituted 40 per 
cent of the commercial total and repre- 
sented 34.4 per cent of the dollar value. 
The transports, constituting but 15.1 per 
cent of the number of units, accounted 
for 52.7 per cent of the total value of 
our commercial sales, 

No one knows how many millions of 
dollars were poured into the emergency 
aircraft industry, hastily created during 
the World War; but we do know that 
by 1920 not more than $5,000,000 capi- 
tal investment remained. In the next 
six years, we estimate that this had 
grown to $15,000,000. In 1929, when 
the boom was at its height, it is believed 
that $500,000,000 was invested in our 
total aeronautical fixed establishment, 








Employees in the industry in 
thousands 


including building sites, structures, ma- 
chinery, tools and airports. In 1930, 
perhaps $100,000,000 had been liqui- 
dated. By 1931 the capital investment 
had been further reduced to an esti- 
mated total of from $300,000,000. to 
$350,000,000. 

In 1925, 44 plants were listed as air- 
plane factories and four as engine fac- 
tories, as shown in Table II. In 1929, 
there were listed 101 plane factories and 
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»2 engine factories. In 1931, the list 
declined to 82 plane factories and 31 
engine factories, of which, however, 
only 46 of the former and only nineteen 
of the latter plants were even nominally 
active. 

In 1925 the plane and engine plants 
employed a total of perhaps 3,500. In 
1929, the personnel totalled 22,000. In 
1931, the number had decreased to 14,- 
650 operatives, of whom 75 per cent 
were engaged in military construction. 

In November, 1918, when the war- 
time aircraft industry was approaching 
its maximum, our plants were producing 
planes at the rate of 21,000 per annum. 
while engine production was at even 
a higher peak. In 1925 the productive 
capacity of the industry was 1,200 
planes, though only 715 were actually 
built. In 1929, when our commercial 
boom production facilities were ap- 
proaching the zenith, we were turning 
out airplanes at the rate of 6,000 and 
engines at the rate of 7,000 a year. In 
1931, we estimate that we’ will build a 
total of 2,520 planes and 3,566 engines. 
Yet our production facilities, in so far 
as structures, tools and machinery are 
concerned, remain, in 1931, practically 
what they were in 1929. 

From 1903 to 1914, there was virtu- 
ally nothing but experimental flying. 
From 1914 to 1917, when we entered 
the World War, a few plants were pro- 
ducing aeronautical equipment for the 
Allies. The period 1917-1918 marked 
the creation and 1919-1920 the liquida- 
tion of our war-time aircraft estab- 
lishment. 

By 1922 aviation had sunk to what 
appeared to be the lowest point possible 
to reach without disappearing. We 
lacked a continuing military procure- 
ment policy. Disastrous attempts were 
made to operate transport lines with 
obsolete equipment. The country was 
full of barnstormers flying surplus mili- 
tary planes, doing stunts and impressing 
the public further that flying was a 
trade suited only to daredevils, that an 
airplane was outrageously costly, and 
that even to ride in one was heroic. 
The popular idea of aviation was that 
it was a military adjunct. There was 
no financial incentive to encourage 
commercial aviation and no legal pro- 
tection once operation was begun. 
There were virtually no airports, save a 
few military fields, and absolutely no 
airways or aids to aerial navigation. 
From an engineering standpoint, we 
had progressed no further than two 


In any plan for world-wide reduction of armament it must be remembered that the aero- 


nautical industry in the United States is deeply involved in the decisions made. Our industry 


seeks support from the military services to preserve its identity. It is the responsibility of the 


services to preserve this identity, first for its commercial value in time of peace, later for its 


absolute necessity in the event of war. 
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types of service planes and engines de- 
veloped during the war. 

From 1918 to 1923, the aircraft in- 
dustry and our air defenses were made 
the subject of a number of investiga- 
tions. Not all of these inquiries were 
friendly. Outstanding, however, among 
the constructive observations were those 
_ made in 1923 by the Lassiter Board of 
the War Department, and in 1924 by a 
Special Board of the Navy Depart- 
ment. 

The Lassiter Board, which included 
representatives of the General Staff, 
stated: “The aircraft industry in the 
United States at present is entirely in- 
adequate to meet peace and war-time 
requirements. It is rapidly diminishing 
and under present conditions will soon 
practically disappear.” It was the 
opinion of the Lassiter Board that a 
continuing procurement program ex- 
tending over a period of ten years would 
be most helpful. 

The Special Board appointed by the 
Secretary of the Navy, reporting in 
1924, found that “the aviation industry 
is in a very unsatisfactory condition.” 

This Board, which, like the Lassiter 
Board, did not include a single repre- 
sentative of the industry, listed as con- 
tributory causes, first, the letting of air- 
plane contracts by competitive bidding ; 
second, a lack of continuity of produc- 
tion; and third, the destruction of capi- 
tal in the industry. 

Congress next took a helpful step. 
The Select Committee of Inquiry into 
the Operation of the United States Air 
Services, otherwise known as the 
Lampert-Perkins Committee, sitting in 
1924, and 1925, recommended that “not 
less than ten million dollars should be 
spent annually for the War Department 
and a like sum for the Navy Depart- 
ment for the procurement of new flying 
equipment, constructed by the civilian 
industry.” Purchases, the Committee’s 
report observed, should be based on a 
continuing program. Recognition by 
the government of proprietary rights 
of design in the construction of planes, 
engines and accessories also was urged. 

Largely as a result of the Congres- 
sional inquiry, President Coolidge ap- 
pointed an Aircraft Board, headed by 
the late Senator Dwight W. Morrow. 
The Morrow Board, in its report, com- 
plemented the conciusions of Congress. 
man Randolph Perkins and his col- 
leagues, with respect to assistance to 
the aircraft industry and stressed the 
necessity for the adoption of a policy 
of continuity in the purchase of aviation 
equipment. Out of the tangle of con- 
flicting and controversial testimony, as 
given before the various preceding in- 
vestigating boards or committees, the 
Morrow Board, late in 1925, evolved 
a national policy. 

Our air transport system had its be- 
ginnings in the passage in February, 
1925, and amendment June, 1926, of the 
Kelly Contract Air Mail Law, and the 
enactment in April, 1930, of the 
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Table I: Airplane and Engine Production 

— Military ————  — Commercial —_———~ 
Unit Unit 
Value Value Value value 

Airplanes Units (dollars) (dollars) Units (dollars) (dollars) 
See eee 447 5,174,025 11,575 268 1,499,634 5,595 
UG ati aisualic’s 5 wales 9 ae 532 6,154,708 11,569 604 2,716,319 4,497 
eM Rove et ae 621 7,528,383 12,123 1,565 6,976,616 4,457 
(FETIP Sgaeic re Se eke 1,219 19,066,379 15,641 3,542 17,194,298 -4,854 
eRe os teat Sa re 677 10,832,544 16,221 5,357 33,624,756 6,276 
a, OES Sr pe ee 747 ~=10,723,720 14,355 1,937 10,746,042 5,547 
1931 (seven months)....... 542 7,958,567 14,683 1,158 4,534,875 3,916 
1931 total (est.) .......... ip oe) E.R re 1,645 6,441,820 ...... 

—-————-Military -———— Commercial ——__—-. 
Unit Unit 
Value Value Value Value 

Engines Units (dollars) (dollars) Units (dollars) (dollars) 
i Ee Ea See eer SF gee OEE eats “4 eS, Shea tee fy * ee 
RS ee, 7 ee ee 842 4,080, 571 Ss eA twee * ooe® 
_. BR eS Ae eae 1,397 6,550,533 ee re ee ei * ede 
ERD 3 GREED: Rh penne 2,620 12,407,920 4,735 632 979,600 1,550 
ES EE, <a 1,861 8,600,530 4,621 5,517 17,895,300 3,243 
(RES En 1,841 10,823,423 5,879 1,925 6,255,493 3,249 
1931 (seven months)....... 1,166 6,372,555 5,465 1,570 2,980,046 1,898 
1931 total (est.)........... 1,866 10,197,690 «..... 1,700 3,226,600 ...... 


*The war supply of OX-5 and Liberty engines were in use almost exclusively at this time, and 
were used on commercial planes to some extent in 1928. 


McNary-Watres Act, whereby air mail 
carriage is used tc stimulate the car- 
riage of passengers and express. 

Our military policy, which in the 
main pursues the spirit of the recom- 
mendations of the Army, Navy and 
Morrow Boards and the Perkins Com- 
mittee, dates from the middle of 1926, 
when legislation was passed authorizing 
the Five-Year Procurement Programs. 

Our lawless flight became legal and 
our adventurous cross-country commer- 
cial operations more orderly and safe 
when, in 1926 also, the Aeronautics 
Branch was established in the Depart- 
ment of Commerce for the encourage- 
ment and regulation of civil aviation. 

May 20-21, 1927, Lindbergh flew to 
Paris. Without in any way detracting 
from the significance of that immortal 
achievement, I believe it is truthful to 


Table II: Manufacturing Facilities 
Actually 
Plants doing 
Airplanes listed business Employees 
44 cae 2,701 
1926..... 62 Sa te ee 
SE 70 oi? 4,422 
1928..... 78 we ae 
1929... 101 92 16,105 
i ae 100 67 12,000 
| 82 46 11,500 
Actually 
Plants doing 

Engines listed business Employees 
Ae 4 Ge eet tea tT 
0928:.... 5 ESO S43. a Tt 
in. (ee 6 _ Sree ee Tt 
1928... 17 Re ee uae t 
1929... 32 30 5,977 
1930... 34 28 3,500 
1931... 31 19 3,150 


*No data available but probably cor- 

responds closely to number listed, as 

business was expanding. {No data 
available. 


say that the world, amazed that such a 
thing could be, emulated Lindbergh in 
fancy and saw the heavens filled with 
commerce. It was as if a meteor, flash- 
ing into our vision, had for a moment 
illumined the vault of the sky, giving us 
a glimpse of what could be seen, under- 
stood and utilized generally only after 
patient research, experiment and prac- 
tical education. 

However that may have been, our in- 
dustry was under way; the boom was 
on; all else was forgotten. If some 
of us had our doubts, these doubts were 
swept aside by popular enthusiasm. 
And it probably occurred to none of us, 
either in the industry or out, that while 
we thought aviation was booming busi- 
ness, what really was happening was 
that the general business boom, world- 
wide in its surge and scope, was carry- 
ing aviation with it. 

Without this tremendous impetus, be- 
yond our control and certainly at the 
time beyond our knowledge, it is now 
obvious to me that aviation would never 
have been promoted to such unsound 
heights, and likewise would never have 
suffered so severely when the general 
depression came. 

Let me now revert to the four obvious 
markets for aircraft: private, aerial 
service, scheduled transport, and mili- 
tary. 

The air “flivver” has never appeared, 
except as an engineering experiment, 
but private flying is a fact. In 1928, 
1,500 planes flew 12,000,000 miles in 
the hands of individual owners; 3,125 
flew 25,000,000 miles in 1929, and 4,974 
flew 40,000,000 miles in 1930. This 
year we estimate that 3,750 are in active 
use, and in twelve months will have 
carried their owners 30,000,000 miles. 

How rapidly the 3,750 private planes 
will be increased in number depends 
largely upon advanced engineering and, 
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probably, lower prices, to- 


Table III: 
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Miscellaneous Aerial Service Operations in the United States 


gether with uninterrupted 1925 1926 1927 1928 1929 1930 1931 
development of our fed- — Numberof planes... 676 969 768 489 7,408 5,324 4,824 

eral airways and the main- Passengers........... 205,094 380,201 476,724 526,203 2,995,530 2,621,769 1,917,540 
tenance of aids to naviga- Miles flown 4,640,672 7,656,492 8,341,517 8,411,889 104,336,560 95,959,645 74,772,000 

; “- Employees........... 931 1,537 1,674 1,988 20,944 12,283 3,839 
toe, ee ee ee ee 262 420 357 268 800 600 349 
supplement the federal pro- 

gram with airports, air- 

ways, lights, and weather ; o 
data for flying within their boundaries. creased: 12,594 in 1927, 52,934 in our payrolls are engaged in military 


It seems clear to me also that private 
flying will increase only to the degree 
that patronage of the scheduled trans- 
port system increases. As the body of 
the public intelligently acquainted with 
the advantages of air travel is enlarged, 
so will be enlarged the prospective mar- 
ket for the sale of private planes. 

From 1919 to 1924, the gypsy flier 
had his day. By 1925 most of the reck- 
less itinerants had disappeared and the 
more substantial ones had become fixed 
base operators—the forerunner of spe- 
cialized aerial service. From 1925 to 
1928, there was substantial growth, so 
far as the carrying of passengers or the 
performance of salable services were 
concerned. In 1929 the public, which 
was seeing “big money” in aviation, as 
well as in almost everything else, raised 
the number of planes in aerial service 
(as compared with 1928) from 489 to 
7,408, carried 2,995,530 passengers in- 
stead of 526,203, flew 104,336,560 miles 
instead of 8,411,889, and put 20,944 
people instead of 1,988 on the payrolls. 
The sky was the limit. 

But aerial service, for all its imagina- 
tive expansion, has reluctantly re- 
linquished its gains. Passing over 1930 
to 1931, we find that we now have (in 
contrast with 1929) 349 operators in- 
stead of 800, that planes in commission 
number 4,824, that 1,917,540 passengers 
will have been carried 74,772,000 miles, 
and that 3,839 employes will be doing 
the jobs that 20,944 were being paid for 
in 1929, as shown in Table III. 

Development of the aerial service 
market for the industry depends on im- 
proved engineering, greater pay load 
efficiency, lower initial and operating 
costs, and, most emphatically, not only 
on the maintenance of the federal air- 
way program, but also upon the pro- 
vision by the states of aids to navigation 
for intrastate flying. 

On a certain day in December, 1903, 
only one man in the world had success- 
fully flown in an airplane. 

In 1926, the first full year of our 
contract air mail system, 5,782 passen- 
gers were carried. Year by year, since 
then, the number has progressively in- 


1928, 165,263 in 1929, 385,910 in 1930, 
and, it is estimated, 400,000 in 1931. 
From 433,649 Ib. in 1926, air mail has 
increased to an estimated poundage of 
8,965,000 im 1931 and air express from 
6,467 lb. in 1926, to an estimated 675,- 
000 Ib. in 1931. In 1926, nineteen 
operators employed 527 persons, utilized 
95 planes and flew 2,025,824 miles on 
schedule. This year we estimate that 
42 operators employ 7,000 persons, 
utilize 753 airplanes and fly an esti- 
mated total of 42,653,000 scheduled 
miles. Complete statistics, showing the 
growth of the air transport branch of 
the industry are given in Table IV. 

I am convinced of two things: 

First, that within a few years all of 
the first class mail and the bulk of 
urgent express will have to move by air 
because the public will demand it. 

Second, that the average growth of 
the last few years indicates it is only a 
matter of mathematics and time until 
most of the passenger travel, where 
speed is a factor, will be by air; the 
public will insist upon it. 

How long? Certainly not in 1932 or 
1933. Air transport is now in its most 
critical stage. Remove from it the con- 
tract air mail, deprive it of the federal 
airway system and aids to navigation, 
and it will collapse. Deviate severely 
from our present policy, and its growth 
will be retarded. Here again engineer- 
ing is imperative. Here again experi- 
mentation, always costly, is inevitable. 
Granted undisturbed continuance of in- 
dispensable federal assistance for a few 
more years and the system will establish 
itself upon a sound basis, performing 
an economic service to the public and 
aiding the production end of the in- 
dustry by purchases of equipment and 
by creating an ever-widening circle of 
air transport patrons from among whom 
will come the aerial service customers 
and the private owners of the future. 

This brings us once again to the 
military. For all my optimism, I can- 
not forget that in 1931, 70.4 per cent 
of the total value of our entire airplane 
and engine production is military, and 
that 75 per cent of the individuals on 


work, I know that engineering is vital 
to our progress and that it is prohibitive 
in its cost unless it can be stimulated 
by military production. I know that 
without engineering, cheaper, safer and 
more efficient aircraft cannot be ob- 
tained. And I know that, without such 
improved aircraft, air defense falls short 
of its responsibility and commercial 
aviation cannot be expected to become 
a great and profitable industry. 

Early this year it was my privilege 
to present a statement to President 
Hoover, in behalf of the aircraft in- 
dustry. In this statement we said: 

“It is our desire to develop aircraft 
primarily as vehicles of peace. 

“Notwithstanding the possibilities 
which aviation offers for the good of 
humanity, we recognize that until peace 
is universally practicable, aircraft will 
occupy an increasingly important place 
in national defense. 

“The aircraft industry—manufactur- 
ing and operating—is essential as a 
source of supply to the air defenses of 
our country.” 

Aviation cannot be dissociated from 
our national defense. Our national de- 
fense is now involved with the general 
problem of unproductive and excessive 
armaments, an answer to which is be- 
ing sought by the world and by each 
of us individually as well. As an indi- 
vidual and also as the spokesman for 
the aircraft industry, I feel that it is 
proper for me to observe: 

Any plan for the reduction of Ameri- 
can air defenses in agreement with 
foreign powers, must, out of justice to 
us, recognize the fact that the funda- 
mental concept of aviation held in the 
United States is radically opposed to 
that which we believe is held in some 
other countries. We regard aircraft as 
servants of commerce; others regard 
them as weapons of destruction. We ask 
support from the military for the air- 
craft industry in order that it may be 
established upon a@ permanent commer- 
cial basis; others subsidize commercial 
operations to achieve a military end. 

We know where. the aircraft industry 
is today; where it will be tomorrow, 

and how long will 
be required before 


we can achieve 


Table IV: Scheduled Air Transport Operations 1931 Say he 

(seven 19315 our objective as a 

1926 1927 1928 1929 1930 months) (estimated) business primarily 

on eae eae ae fee 95 144 294 619 637 753 753 commercial, but 

Passengers... 5,782 12,594 52,934 165,263 385,910 231,925 400,000 ever at the service 

Air mail..... 433,649 1,101,404 3,632,059 7,096,930 8,005,201 5,325,188 8,965,000 of our country in 

Express........-.-+..-. 6,467 12,495 35,376 197,538 286,798 464,590 675,000 time of emergency, 

Scheduled milesflown.... 2,025,824 3,922,304 10,472,024 20,242,891 28,833,967 22,455,878 42,653,000 I will t 

Employees.............. 527 840 1,740 4,430 6,350 6,947 7,000 will not even 

Number of operators... . 19 24 32 27 35 40 42 hazard a guess. 











Racing rules and 


HE mere mention of the word 

“handicap” is a sure way of 

starting an argument in any 

group of pilots with racing 
experience. It is sure to call forth a 
string of reminiscences of unhappy ex- 
periences with incompetent handicap- 
pers, with prejudiced or unfair handi- 
cappers, with handicapping formulas the 
working of which escaped human com- 
prehension, and with similar afflictions 
without number. The vehement debates 
and recriminations that attended on the 
Derby from Los Angeles to Cleveland 
at the National Air Races this year 
were in no sense unique. They were 
merely typical. Merely typical, also, 
was the view of the gentleman who 
loudly inquired, at intervals in one of 
the, post-Derby discussions of the event: 
“Why have handicaps? Why not just 
get a gun and 
rob a bank?” 
Handicapping 
is sometimes re- 
garded as one of 
the black arts, 
with the figures 
determined by 
abstruse re- 
searches in 
higher mathe- 
matics or by 
shaking dice. 
It is sometimes 
denounced as a 
branch of rack- 
eteering. In 
Great Britain 
practically all 
racing is on a 
handicap basis, 
and has been for 
eighteen years. 
The handicapping leads to close and in- 
teresting contests, and no one would 
think of abandoning it. In America, 
where it has always been in bad re- 
pute, its standing among the racing 
pilots reached a new low during the 
1931 Derby. 

I have always believed that handi- 
cap racing can be made fair and in- 
teresting and conducive to the improve- 
ment of the standards of airplane de- 
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handicap races 


By Edward P. Warner 


sign and piloting technique. I have 
refused to admit that a class of compe- 
tition which could be worked with per- 
fect satisfaction to all concerned in 
Great Britain was beyond the capacity 
of Americans to operate. In spite of 
a wealth of sad experience in the past, 
I am still prepared to argue the ques- 
tion. I still believe that past failures 
can be explained, and that they need 
not be repeated. 


Three kinds of handicapping 


Broadly speaking, there are three 
kinds of handicap events. The simplest, 
and the type that is characteristic in 
Great Britain, is that in which the 
handicaps are assigned very much as 
in track sports, golf, or polo. An in- 
dividual or a committee does the handi- 
capping, and he or they are responsible 
to no earthly power. 
“. When they speak, the 
last word on the sub- 
ject has been said, and 
there is no _ protest. 
They are under no ob- 
ligation to reveal to 
anyone the methods by which they ar- 
rive at their decision. The fundamental 
necessity in applying that system is of 
course the finding of a handicapper or 
committee who can be considered as 
free from direct commercial interest or 
personal prejudice and who will com- 
mand general confidence. Its greatest 
advantage is that there can be no formal 
protest. Every pilot knows under what 
conditions he is competing, and if he 
doesn’t like the conditions or doesn’t 
trust the handicapper he has the option 
of staying at home. In Great Britain 
the handicapping was done for a num- 
ber of years by Rupert J. Goodman- 
Crouch, now resident in the United 
States, and there is no record that any- 
one ever remained aloof from compe- 
tition because of unwillingness to sub- 


mit himself to Mr. Goodman-Crouch’s 
jurisdiction. 

The second possibility is the use of 
a definite formula, involving certain 
measurable properties of the airplane. 
Again seeking analogy with other 
sports, that is yacht and motor-boat rac- 
ing practice. It has frequently been 
applied to airplanes in Germany, and 
somewhat less frequently in~ Great 
Britain in connection with particular 
events of great importance, such as the 
King’s Cup Race. It has been the sub- 
ject of a great deal of discussion, but 
of no serious trial, in the United States. 
The essential of such a formula is that 
it. should include only quantities that 
can be measured absolutely positively 
and that do not lend themselves to 
manipulation, or concealment, such as 
power, span, wing area, or piston dis- 
placement of the engine. Quantities 
especially inviting to deception, such as 
gasoline consumption and _ propeller 
r.p.m., should be rigorously avoided. 

The third type of handicap combines 
the worst points of both of the others. 
It is the method used in a number of 
American events in the past, and spe- 
cifically in the 1931 Derby. It is the 
method of handicapping by definite and 
pre-announced rules, so that anyone who 
believes that there has been a departure 
from them has just reason and ground 
for protest, but using rules which leave 
almost infinite possibilities for error or 
fraud. After the planes have been 
flown by the official test pilot and their 
speeds determined for purposes of 
handicapping it is absolutely impossible, 
unless a separate observer is appointed 
for each plane, to stay with it every 
minute from then until the end of the 
event except when it is actually under 
seal in an official hangar, to prevent 
changes being made which will in- 
crease the speed. With personal handi- 
capping (the first of the three methods 
listed) the handicapper takes the prob- 
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ability of such alterations into account 

and shifts the handicap wherever he be- 

lieves that they are being made. Under 

such rules as those used in this year’s 

Derby no one has any right to change 

the handicap after the official test has 

been flown, and all that can be done is 

to attempt the impossible feat of guard- 

ing against any changes in the plane. 
There are the three general types of 

handicap. For the third it is difficult 

to find any justifica- 

tion except as a de- 

vice for stirring up 

a fight. The first 

and the second each 

have their place, but 

their places are quite 

different. 


How to do it 


The first type of 
handicapping frank- 
ly has no other ob- 
jective than to pro- 
duce an _ exciting 
race, exciting both 
for the competitors 
and for the specta- 
tors. It is best suited 
for comparatively 
short events, not of 
great individual im- 
portance, and not in- 
dividually presenting 
a great amount of 
prize money. It is 
ideally adapted to the 
situation that exists 
in Great Britain, 
where very much the 
same group of pilots 
meet week after week 
in week-end meets at 
various fields around 
England. The handi- 
capper knows all the 
pilots, their corner- 
ing ability and their 
racing judgment, and 
he keeps what a 
racetrack habituary 
would call a “dope- 
sheet,” with indi- 
vidual records and estimates of the 
performance of all the airplanes and 
engines. The same procedure is equally 
well suited for use in the United 
States in an event which, like the 
National Air Races, continues over 
a week or more. With the same 
machines racing every day and handi- 
caps revised daily, by the end of the 
fourth day a competent handicapper 
should have most of the entrants finish- 
ing under a blanket, to borrow another 
colloquialism from the ponies. From 
the point of view of the competitors the 
races will thereby acquire some com- 
petitive interest, the results will cease 
to be a foregone conclusion after the 
first half lap of the first meeting of 
a given group of machines, and the man 
who loses today will know that he is 
at least going to compete under dif- 





ferent conditions tomorow and so have 
a new chance of winning. From the 
point of view of the spectator the races 
will become races, which will be a de- 
cided novelty. Instead of seeing all the 
machines start together and gradually 
spread out at a constantly increasing 
rate, with the ultimate winner leading 
by 100 yards at the end of the first 
lap, 200 at the end of the second, 400 
at the end of the fourth, and so on, the 

























“Handicapping is 
sometimes regarded 


as one of the 
black arts.” 





visitor to the grandstand will see a 
group of planes starting off one by one 
at varying intervals and gradually con- 
verging until, if the handicapping has 
been properly done, they are all grouped 
most closely as they pass the finish line. 
There will be an end to the dominance 
of a whole group of class races by single 
machines, with that long sequence of 
parades around the course which were 
uniformly led by Benny Howard in 
1930, and almost as uniformly by John 
Livingston this year. 

Handicapping by personal judgment 
is admirably suited for these short 
closed-circuit races. It would be to- 
tally unsuitable for a great single event 
(even though it is now used in the 
King’s Cup Race in Great Britain), and 
specifically it would be a most undesir- 
able method to apply to the cross-coun- 
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try derby, perhaps even more undesir- 
able than the system used this year. 
For events of that type, the formula 
ought to come into its own. 


Where the formulas come in 


Personal handicapping can, and 
seeks to, equalize the chances of all the 
competitors, whether they be flying 
JN’s or Lockheed Orions. No formula 
can do that. Mathematical handicap- 
ping is bound to discriminate in favor 
of the more efficient and against the less 
efficient. It is bound to penalize poor 
aerodynamic design, which is as it 
should be if racing is to be used to im- 
prove the breed of airplanes. Aside 
from the lack of excitement with un- 
handicapped races, they are objection- 
able in that they throw all stress on 
increasing the engine power and clip- 
ping the wings. Success in unhandi- 
capped competition depends even more 
upon highwing loading and a low 
power loading than upon aerodynamic 
cleanness and efficiency. The stock 
machine of purely commercial type has 
no chance in such a contest, and every 
incentive is given to the development 
of airplanes that are expensive, un- 
economical in operation, and unsafe. 
Those drawbacks of racing, at least, can 
be overcome by the use of the formula, 
and the man who has a machine of low 
power and of low landing 
speed, but of an originally 
good design, and who cleans 
it up carefully in prepara- 
tion for the competition, can 
race with some hope of 
success against the man 
who is using several hun- 
dred horsepower to pull a 
tiny pair of wings and the 
pilot alone around the race 
course. 

Formulas are innumerable, and some 
of them are very complex. In the 
King’s Cup Race of several years ago 
the British used the load per foot of 
span as the basic quantity in handicap- 
ping. In the German seaplane compe- 
titions of 1926 a very intricate formula 
of several terms was employed. The 
more elaborate the form, the greater the 
accuracy that may be attained, but there 
is no formula to be had that so well 
combines accuracy with the highly de- 
sirable virtue of simplicity as the famil- 
iar system of taking maximum speed 
as equal to a constant times the cube 
root of the horsepower per square foot 
of wing area. The derivation of that 
expression has been given elsewhere 
(see, for example, Aviation for Janu- 
ary, 1931, page 56) and need not be re- 
peated here. For purposes of handi- 
capping it is convenient to change the 
formula by substituting piston displace- 
ment for horsepower, as power is one 
of those quantities that cannot be posi- 
tively measured on the competing ma- 
chine, and therefore leaves the way 
open for endless dispute, while piston 
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displacement can be readily checked in 
case of protest. 

With that change the maximum speed 
for purposes of handicapping can be 
calculated by: 


v = 100 V2 


where |’ is the maximum speed, D the 
piston displacement in cubic inches, and 
S the wing area in square feet. The 
application has been checked for a num- 
ber of commercial machines, with the 
time that they would actually require 
to fly the course calculated from the 
maximum speeds as stated by their 
manufacturers in AVIATION’s specifica- 
tion tables. It develops that with that 
method of handicapping a Lockheed 
Vega, a Privateer amphibion, a Wasp- 
engined Stearman, a Menasco-engined 
Gee-Bee, and a Douglas amphibion 
would all finish within 30 seconds of 
each other on a 25-mile course, although 
their starting times would be spread 
out over about four minutes by their 
handicaps. In a 2,000-mile derby the 
handicaps would run up to about six 
hours within that group of planes, but 
they should all finish within 40 minutes, 
barring navigational errors and me- 
chanical troubles, and there would be 
no room left for protest over alleged 
failure to apply the rules, for no one 
can go wrong on wing area or cylinder 
volume. . 

So much, for the systems of handi- 
capping available and the conditions un- 
der which they do their best work. The 
two devices for equalizing the per- 
formance of fast and slow airplanes 
that offer most promise of success and 
freedom from rancor have never been 
given a fair trial in this country. They 
deserve it at next year’s National Air 
Races. 

To all handicapping proposals, and 
especially to any that involve a formula, 
one standard objection is made. It is 
always protested that they are too com- 
plicated for either the competitors or 
the audience to comprehend them. The 
people who hold to that theory either 
know very little 2bout other sports than 
aviation, or they have an _ extraor- 
dinarily low opinion of the mental 
capacities of the aeronautical crowd. 
Horse races are handicaped by an 
elaborate system of penalties for vic- 
tories and weights for age, requiring 
a good-sized pamphlet to contain the 
instructions for applying it, but almost 
any one at the race track can rattle off 
the technical jargon of the handicap- 
ping rules and explain the handicap 
events. Sailboats are rated and handi- 
capped by a formula involving the 
square root of the sail area and the 
cube-root of the displacement, supple- 
mented with pages and pages of struc- 
tural specifications and penalties for 
excess of overhang, deficiency of free- 


board, and almost every other modifi- 
_ cation of dimension, yet yachtsmen, 
“most of whom are not engineers or 


mathematicians, get along very nicely. 
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A casual inspection 
of the crowd attend- 
ing a six-day bicycle 
race does not sug- 
gest that most of 
them have studied 
calculus or, taken de- 
grees at universities, 
yet they assimilate 
without apparent dif- 
ficulty or complaint 
the weird and won- 
derful system of lap 
scoring and penali- 
zation, far more in- 


























volved than anything 0 
required in running 
handicap air races. 
Trotting races and 
motor boat races are 
run in heats, and the ultimate winner 
of the race, determined by an arrange- 
ment of point scoring, may not have 
won a single one of the heats. It would 
be possible to go on almost indefinitely. 
If it is really impossible to apply handi- 
caps to airplanes because nobody can 
understand them, we shall have to put 
ourselves in the position of confessing 
that the followers of and participants 
in air racing are the dumbest sporting 
crowd that can be found anywhere. I, 
for one, don’t believe that it is neces- 
sary to make any such confession. 


Racing by classifications 

Logic ‘has undergone a serious defeat 
in the failure up to the present time to 
make use of any reasonable system of 
handicapping in the National Air Races. 
It has suffered another body blow in the 
scheme of division of the racing ma- 
chines into classes which has been cur- 
rent for the last two years. 

Divisions have been made on _ the 
basis of piston displacement, and the 
smaller machines have then been allowed 
to compete in the larger classes, ap- 
parently on the presumption that in- 
creasing the size of engine always leads 
to increase of speed. In the free-for-all 
classes there is reason for that as- 
sumption, for machines built especially 
and exclusively for racing, and to carry 
no useful load except the pilot and the 
necessary amount of fuel, in general 
show increased speed with increased 
size and power of engine. For the 
classes limited to the holders of com- 
mercial licenses, and presumably in- 


_tended to be limited to standard com- 


mercial products, the assumption makes 
no sense at all. 

To show how far it is from corre- 
sponding with the facts, it is sufficient 
to plot the curve of the winning speeds 
in the various A.T.C. and free-for-all 
races at Cleveland this year against the 
limit of piston displacement in the vari- 
ous classes. The free-for-all events 


show a general, although by no means 
a steady, tendency to increase of speed 
with increasing piston displacement. In 
the 400-cu.in. class, which caught two 
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or three of the specially-built racing 
machines, such as Moore’s Menasco-en- 
gined Ryder, the speed was higher than 
at either the 500-in. or the 650-in. 
limit,—though there was no apparent 
reason why Moore should not have won 
those events with just as high a speed as 
he made in the 400-in. class. The 800-in. 
class brought in a new special racing 
machine, the San Francisco monoplane 
with the large Menasco, that produced a 
jump in speed of about 30 m.p.h. (It 
should be noted that all these speeds as 
plotted on the curves were taken from 
the official report and included the ef- 
fect of a standing start and of the cor- 
ners. On the average the true speed 
around a five-mile lap would be from 
5 to 9 m.p.h. higher than those plot- 
ted here, the true straight-away speed 
from 12 to 20 m.ph. higher.) The 
1,000-in. class showed another increase 
in speed, as the Wasp Junior there be- 
came eligible, and brought in the spe- 
cial Gee Bee racer. There were no spe- 
cial racing machines built with engines 
larger than the Wasp Junior, and 
everything from there up was won with 
that power plant. 

The curve of the A.T.C, race results 
tells a very different story. It starts 
low, for it is hardly possible to get 
much speed out of an engine of less 
than 200 cu.in. with anything except an 
ultra-racing type of plane with very 
high wing loading. It advances almost 
steadily up to a figure of 149 m.p.h., 
reached by Livingston’s Monocoupe in 
the race for the 510-in. class. From 
there on the curve veers up and down, 
depending on weather conditions at the 
time the race was run and on how much 
competition Livingston found. The 
510-in. race was actually the fastest of 
all the ten A.T.C. events, running up 
finally to 1,875-cu.in. piston displace- 
ment as a limit. While Livingston only 
won in his own class and in the two 
next larger, there seemed to be no rea- 
son why he should not have walked 
off with the 1,000-in. and 1,875-in. 
A.T.C. races with equal ease. 

In short, the indication is that there 
is no necessary and natural increase in 
speed with increasing engine displace- 
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ment in true commercial or sporting 
airplanes after the piston displacement 
has reached 400 or 500 cu.in. The 
curves of speeds in the cabin-type races 
at Chicago in 1930 led to exactly the 
same conclusion. It is quite natural 
that they should. In general, economy 
must be at least a minor consideration 
in any airplane built for commercial 
use or for general sale to private indi- 
viduals. In general, the machine is ex- 
pected to be capable of carrying a rea- 
sonable useful load, and a load which 
will increase in proportion to power. 
And if the load increases in proportion 
to power, there is no reason why a large 
plane should be faster than a small one. 

There are of course stock planes of 
high power which are faster than any 
of those that raced at Cleveland. Liv- 
ingston’s plane was probably good for 
about 165 m.p.h. on the straight, and 
the last issue of AvIATION’s specifica- 
tion table includes eight machines with 
engines of more than 900 cu.in. piston 
displacement for which speeds of 170 
m.p.h. or better are claimed. None of 
them happened to be competing in the 
A.T.C. classes. Nevertheless it remains 
true in general principle that if we are 


to consider the A.T.C. races as designed 
to test qualities of airplanes suitable for 
general service with reasonable econ- 
omy, there is no reason to expect that 
the speeds in the highest powered 
classes will be much, if any, above those 
in the low-powered ones, and it will 
often happen, as it did this year, that 
an exceptionally clean machine with a 
small engine will sweep triumphantly 
through the whole program. 

In short, the mere stipulation of 
piston displacement as a means of di- 
viding up the machines in the A.T.C. 
classes is futile. The problem of class 
division is not easy, but something must 
be done if the larger machines are to 
get a fair chance against the super- 
sports type with medium-sized engine. 
The simplest possible device, and the 
most effective, would be the supple- 
menting of the engine-size limit by a 
weight-limit. Suppose, for example, 
that it be provided that in these stock 
classes all competing machines must 
have a gross weight of at least 3 1-3 Ib. 
for every cubic inch of piston displace- 
ment. The two and three-passenger 
planes with 300-hp. engines would then 
be eliminated. Most machines, except 
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those of very high-power loading, 
would be limited to their own class, 
which is as it should be. Thus, the 
Monocoupe would be able to run in a 
450-in. class, but not in anything larger. 
A Waco F, with the same engine, 
weighing about 280 Ib. more than the 
Monocoupe, would be eligible not only 
for the 450-in. class but for the 600-in., 
—and so on. 


What racing needs 


The racing of airplanes, like the rac- 
ing of other machines or the racing of 
horses, has three possible purposes: (1) 
to provide the excitement of sporting 
competition for the pilots; (2) to af- 
ford an exciting show for the specta- 
tors, and to arouse their interest in 
aviation; (3) to improve the qualities 
of airplanes. If any one of the three 
purposes is to be accomplished, and if 
racing at the National Air Races or 
elsewhere is to be anything more than 
a rather drab background for a color- 
ful series of stunting exhibitions, the 
proposals outlined here seem to be the 
very minimum that can be considered 
for immediate adoption. 


A rear view mirror for the pilot 


NOVEL and useful addition to the 

pilot’s equipment on the Model 
100-A Pilgrim transport airplane, manu- 
factured by the American Airplane and 
Engine Company of Farmingdale, N. Y. 
(Aviation, November, 1931, page 654), 
is the installation of a rear view mirror 
in the emergency exit slide over the cock- 
pit. The-mirror, a double convex type, is 
mounted on a small trap-door set in the 
forward part of the slide within easy 
reach of the pilot without leaving his 
seat. It may be opened or closed at 
will, either in the air or on the ground, 
and a latch mechanism holds it firmly 
in either the open or closed position. 
When closed, the trap door lies flush 
with the outside surface of the en- 
closure, and its edges form a seal to 
prevent the leakage of rain water into 
the pilot’s cockpit. Since the cockpit 
itself is up on a level with the top sur- 
face of the wing, the view to the rear 
afforded by the mirror is entirely un- 
obstructed. By reason of its double 
curvature a remarkably wide angle of 
vision both horizontally and vertically 
is obtained, making it unnecessary for 
the pilot to turn the plane around on 
the ground before taking-off to see if 
planes are about to land behind him. 





A view of the pilot cockpit of the Pilgram 100-A transport showing the rear 


view mirror mounted in the roof. 


Nete also the arrangement of entrance 


door and instrument board. 
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Air express possibilities 


in the United States 


By 
Monte C. Abrams 


URING the latter part of 
1929 and the early months of 
1930 the writer, acting in the 
interest of a large banking 
group, made an extensive survey cover- 
ing 26 of the principal cities of the 
country to determine the extent of the 
interest on,the part of merchants and 
manutacturers in the establishment of 
a countrywide air express system. Not 
only were the cities sufficiently wide- 
spread geographically, but the individ- 
ual establishments visited in each were 
sufficiently diversified to cover a wide 
range of shippers’ requirements. Ship- 
ping clerks, merchants, and business 
executives were questioned as to their re- 
action to the establishment of a country- 
wide express service which would be 
able to distribute their goods to prac- 
tically any part in the United States 
at rates not over three times those 
charged by the railway express facil- 
ities. Many of the industries contacted 
were definitely and actively interested 
in a properly set-up express service. 
It was estimated that approximately 5 
per cent of the goods which are being 
shipped by other means might reason- 
ably be expected to travel by air if 
proper facilities were available. [This 
figure has been seriously criticized in 
some quarters on the ground that even 
such a relatively small percentage of the 
total shipments could not bear the in- 
crease in rate specified—Ep.] What- 
ever the exact figures may be, there is 
little doubt but that there is a definite 
field in the transportation picture for a 
unified express system. 


What can go by air 


To estimate properly the possibilities 
of air express in the United States it 
is mecessary to make a broad survey 
of the field to establish in a general 
way the classes of goods which lend 
themselves to shipment by air. Looking 








A motorcycle sidecar collects and delivers parcels 
earried by Air Ferries, Ltd. 


first at both extremes, it is obvious that 
for individual shipments of small 
parcels and packages (those not ex- 
ceeding 50 lb. in weight, and not ex- 
ceeding 84 in. in length and girth com- 
bined) the air express will be in direct 
competition with the air mail, the choice 
depending upon comparative rates and 
the availability of adequate insurance; 
and that economic considerations will 
rule out air shipment of heavy, bulk 
commodities such as stone, coal, and 
lumber. This leaves, however, a very 
extensive group of shippers who now 
forward their goods by rail express and 
by truck, but who may find it to their 
advantage to divert a certain propor- 
tion of their products to the airways. 
The short haul, high frequency type of 
service which is already in operation 
in several cities offers attractive pos- 
sibilities to local merchants and dis- 
tributors for prompt delivery of parcels 
to their customers. Over longer dis- 
tances many factories will find profit 
in making up solid plane loads of their 
products to their local distributing 
points. Bulk shipments of perishable 
goods, such as live stock, cut flowers, 
frozen fruits and vegetables will un- 
doubtedly open up markets for such 
products which are unavailable today 
due to the limitations of the slower 
forms of surface transport. Certain of 
the more important and more interest- 
ing possibilities in this direction which 


came to light as the 
result of the surveys 
will be discussed in 
the following para- 
graphs, 

As was intimated 
Pier? in a previous article 
SS al (‘“Perplexities of Air 

te Express,” AVIATION, 
November, 1931) 
one of the most im- 
portant uses for high 
speed transport is in 
the distribution of emergency spare 
parts needed for the repair of break- 
downs. The automobile industry fur- 
nishes a good example, for its prod- 
ucts are in widespread use, and re- 
pair parts are of a size and weight 
which may be conveniently handled by 
air.- Detailed reports were prepared 
by two automobile companies after 
devoting a great deal of study to the 
matter on their own account. In order 
to give 24-hour parts service to prac- 
tically every user of their trucks, the 
White Truck Company of Cleveland, 
Ohio, now carries an inventory of some 
$15,000,000 worth of parts, distributed 
in 32 principal service stations through- 
out the country. This firm calculated 
that it could, through use of a nation- 
wide air express service, reduce thie 
number of its stations from 32 to nine 
and the investment in spare parts from 
$15,000,000 to $5,000,000 and still be 
able to give the 24-hour replacement 
service. The average daily rail express 
shipments now amount to some 
60,000 Ib., and it is estimated that ap- 
proximately this same volume of parts 
might be shipped by air under the pro- 
posed service at a considerable saving 
in money over the cost under the 
present supply system. The increase 
in rate would be offset by reduced ex- 
pense in maintaining a larger number 
of servicing stations and in reduced 
inventory charges. 
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The Packard Motor Car Company 
estimated that approximately 11 per 
cent of its current rail express ship- 
ments could profitably be sent by air 
if the proper service were available. 
The average weight of the individual 
packages was approximately 50 Ib. 
showing that this type of business 
could well be handled by current types 
of flying equipment. The average dis- 
tance to which such parcels are shipped 
is 750 miles, The average cost of ship- 
ping by rail was $1.77 each as against 
approximately $5.31 by air. Although 
the consignee would pay an average of 
$3.54 extra on the cost assumptions 
here made, he would usually save at 
least one, and sometimes two, days in 
the time taken to repair his car. The 
experiences of these two companies are 
indicative of what could be expected 
of the motor car industry in general, 
and of manufacturers of motor boats, 
machine toels, oil well equipment, 
power plant equipment, and others of 
a similar nature. 

Another possibility for the develop- 
ment of air express traffic is to be 
found in the changing character of 
national merchandising methods. With 
certain types of commodities the pos- 
sibility for profit rests largely with low 
inventory, rapid turnover of stock, and 
the rapid stocking of merchandise that 
is in popular demand. An excellent 
example is found in the ladies’ shoe 
industry. Where formerly buying was 
done once or twice a year, flooding the 
factories with orders at one season and 
causing shutdowns at others, it is now 
the practice for storekeepers to buy 
smaller quantities at more frequent in- 
tervals, taking their shipments by rail 






express to keep the stock fresh. Ten 
years ago 90 per cent of all shoes were 
shipped by freight, whereas today about 
the same proportion travels by rail ex- 
press. It is not impossible that within 
another decade a material portion of 
all big shipments will be made by air 
express, including particularly all sales- 


In this, the second article on the subject of 
air express, are outlined a number of the 


possible applications as based on a survey 


made by the author. 


lems were treated in an earlier paper based 


on the same survey and on material from 


other sources. 


the first article were not essentially those 


of Mr. Abraras. 


men’s samples and the first shipments 
of new models. 

Manufacturers of other types of mer- 
chandise involving a distinct style 
hazard may find it profitable to make 
use of air express facilities. Outlying 
stores would be enabled to carry a line 
of samples only and would fill their 
orders by taking delivery by air express 
from some central distributing point 
from which the desired merchandise 
could be delivered to the customer with- 
out delay. 

New and rapidly changing styles in 
dresses, furs, jewelry, hats, and other 
similar commodities may thus be kept 
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up to the minute without risk of heavy 
inventory losses. 

There are numerous other industries 
which may be expected to produce air 
express business when the idea has once 
been fairly accepted. Wheat is now 
purchased from flour mills on the basis 
of samples from the grain elevators, 
and the large baking 
companies now buy 
flour in carload lots 
on the basis of mill 
samples. Such sam- 
ples average many 
hundreds of pounds 
daily throughout the 
country and now go 
by rail express. Air 
shipments of such 
samples might very 
easily save consider- 
able time and reduce 
inventory. Business 
papers and “news- 
magazines” with a 
nationwide _ circula- 
tion may also find 
much use for the air express. The 
popularity of such papers depends to a 
large degree upon a rapid dissemination 
of the information which they publish. 
Newspapers also find reason for ship- 
ping certain editions to ontlying dis- 
tricts by air. Shipments of advertising 
matter, advertising plates, motion pic- 
ture films, and similar commodities may 
also be expedited. 

Frozen foods, particularly of the 
luxury type, may also contribute some 
volume to the air express. By rapid 
transport by air, it may be possible 10 
obtain fruits, vegetables, sea foods, etc., 
in fresh condition in parts of the 
country where today such products are 
not available. 

Another development which, although 
not promising any great volume of 
business in itself, is indicative of the 
new types of traffic which may be de- 
veloped once an adequate air express 
service has been provided, is in the 
shipping by air of newly hatched 
chicks. During the first 36 hours after 
hatching, baby chicks go through a 
drying-out period during which time 
they require no food or water. They 
may, therefore, be shipped safely to 
destinations not over 36 hours from 
the hatchery. Experiments already 
conducted in Texas and California 
have shown excellent results from the 
shipping of chicks by air, thus ma- 
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terially increasing the shipping range 
of the hatcheries. - 


Present systems 


Turning now from possibilities to 
actualities, an interesting example of 
what may be done with short-haul air 
express or package delivery service is 
being conducted on the west coast by 
Air Ferries, Ltd., of San Francisco. 
Organized primarily to carry passengers 
across San Francisco Bay, it undertook 
at the close of its first year of opera- 
tion a program of air parcel service. 
After the first two weeks the volume 
of business grew sufficiently to offset 
the overhead chargeable to the addi- 
tional equipment and personnel needed 
to handle the air express loads. During 
April, May and June of 1931, 35,000 Ib. 
of express parcels were handled, and 
today the business is averaging 80 to 
90 parcels a day with an average 
weight of 10 Ib. each, approximating 
some 20,000 Ib. per month. Prior to 
April of this year parcels were carried 
at the flat rate of 10 cents per Ib., and 
no pickup or delivery facilities were 
provided. The new service, however, 
incorporates complete pickup and de- 
livery services in the entire downtown 
area of San Francisco, Alameda and 
Oakland by means of motorcycle and 
sidecar equipment. Rates are on a unit 
basis, the charge being 25 cents for 
pickups, 25 cents. for flying across the 
bay, and 25 cents for delivery, all for 
a 50 Ib. unit. Parcels under 50 lb. pay 
the full rate and everything over pays 
the unit price for each additional 50 Ib. 
or fraction thereof. Although the aver- 
age parcel weighs 10 Ib., one shipment 
which weighed 300 Ib. was handled. 
Monthy rates are provided for users 
who wish to operate on a _ contract 
basis. Thus one package daily of 50 Ib. 
or less will be carried by plane for $5 
per month or will be picked up, flown 
across, and delivered for $15 a month. 
In addition to its own service, Air 
Ferries operates in conjunction with 
the Varney Airlines for the carrying 
of parcels and express between San 
Francisco and Sacramento. Emergency 
service connections are also provided to 
all the major airlines which use the 
San Francisco Bay Airdrome. The 
loads carried include automobile sup- 
plies, machine parts, shoes, hardware, 
milk, fish, newspapers, radio supplies, 
surgical supplies and jewelry. 


Aside from the two lines mentioned | 


above, a number of other organized 
air transport companies are carrying 
express matter on certain of their 
schedules. Working independently or 
in conjunction with: such agencies as 
Western Union, Postal Telegraph, The 
Greyhound Lines, and the Railway 
Express Agency—American Airways, 
Boeing Air Transport, Kohler Air 
Transport, Ludington Airlines, Inc., 
National Air Transport, National Parks 
Airways, Northwest Airways, Pacific 


Air Transport, Pennsylvania Airline, 
Transcontinental & Western Air, 
Transamerican Airline, Western Air 
Express, and the Wilmington-Catalina 
Airline report a limited express busi- 
ness. In some cases exclusively ex- 
press schedules are operated, but for 
the most part, express matter is simply 
carried in passenger airplanes on reg- 
ular passenger schedules. 

All indications point to an increasing 
interest in the problem, and it seems es- 
sential that some steps be taken toward 
the coordination of the several individ- 
ual efforts that have already been 
started and the formation of a nation- 
wide system incorporating not only the 
necessary flying equipment but also 
adequate ground organization for 
pickup and delivery. The surveys have 
indicated that there is already a reason- 
able amount of business in sight for 
such an organization, and there is little 
doubt but that new possibilities for 
air express traffic will be uncovered 
with the establishment of an adequate 
type of service. It is going to be neces- 
sary, however, to establish a highly 
specialized traffic department to de- 
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velop suitable types of traffic and to 
help control it, so that the flow may be 
as uniform as possible both in direction 
and volume. The problem of back-haul 
is very important in this connection, 
for it is obviously uneconomical to 
carry full plane loads in one direction 
and to fly empty machines on the return 
trip. As in any other transport opera- 
tion, balanced two-way loads always 
spell profit. It will be necessary also 
to conduct an extensive educational 
campaign among shippers to indicate to 
them how they may best take full ad- 
vantage of the air express service by 
proper wrapping and packaging of their 
goods in order to save weight and to 
insure satisfactory and safe handling. 

Although it will not develop over- 
night, there is a place in the national 
transportation network for a unified 
air express system. Once it has been 
extablished, and, as reductions in the 
relative burdens of overhead and de- 
velopment in the design of equipment 
make it possible to lower rates, an in- 
creasing number of shippers will un- 
doubtedly find it to their advantage to 
make use of the new facilites. 


Semi-cantilever landing gear 


SEMI-CANTILEVER landing gear 
of unique design has been developed 
by Theodore Woolsey for the O’Donnell 
taper-wing Waco, and has now had 
service 


about ten months of actual 
(including the 1931 
women’s cross-coun- 
try derby). It con- 
sists of four steel 
strut members and 
two pairs of external 
brace wires. The 
wires take landing 
loads and the struts 
the drag and side 
loads. Each front 
strut carries verti- 
cal loads only and 
ends at the lower 
longeron, where it 
is pin hinged. 
These members are 
14x.095 - in. chrome 
molybdenum tubing, 
heat treated to a ten- 
sile strength of 180,- 
000 Ib. per sq.in. 
The rear struts are 
of the same steel but - 
are ws in. in size. They extend past the 
lower longeron (to which they are pin 
hinged), and the upper end of each is 
braced to the fuselage structure by tie 
rods. These struts carry drag and side 
loads. 

Both of the struts are welded to the 


stub axle in the axle mounting fitting. 
The landing wires extend from this fit- 
ting to the opposite lower longeron in 
each case. All shock absorption is ac- 
complished by the tires alone, which 





The semi-cantilever landing gear on the Waco 


are 214x6-in. balloon type. The weight 
of this gear complete is approximately 
the same as that of the standard land- 
ing gear which it replaces, but the 
landing gear drag has been reduced 
considerably as the speed of the plane 
has been increased about 7 to 10 m.p.h. 
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The 


IGHTING, as employed on present- 
day aircraft, in closely as- 
sociated with safety. Depend- 
ing upon the application, light 

provides safety for planes in the air or 
in making landings. In only one of four 
recognized uses for light on aircraft is 
it necessary for the operator to comply 
with Department of Commerce regula- 
tions; for the other three he can pro- 
vide as much or as little light as he or 
his pilots deem necessary. 

Far too often the value of light for a 
new and specialized service is under- 
estimated, and the argument usually 
offered to substantiate the low standard 
provided on airplanes of today is that 
the weight of a more adequate electrical 
system is prohibitive. Logical as this 
argument may be, the important thing 
to realize now is the safety value of 
good lighting, and without further delay 
to encourage research and development 
of a more suitable elec- 
trical generating unit. The 
equipment now generally 4 
used is of relatively low : " 
electrical capacity and 
without regulation at the 
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airplane’s lighting problems 


By D. C. Young 


Nela Park Engineering Department 
General Electric Company 


The easiest way to design an electric system for an airplane is 


to copy automobile practice, but the easiest way is not always 


the best. 


Like other aeronautical engineering problems, the 


interior and exterior lighting of airplanes must be given indi- 


vidual attention if a satisfactory standard of efficiency and 


safety is to be maintained. 


visible at a distance of several miles 
under favorable conditions may not be 
seen a thousand feet through heavy fog. 


Navigation lights 


Navigation lights show the approxi- 
mate direction and attitude of flight of 
the plane on which they are installed to 
pilots of other planes. A green light 
marks the tip of the right wing, a red 
light the tip of the left wing, and a clear 
light the tail. Since, by location and 
design of the lighting units, only two 
such lights are ordinarily visible at a 
time, it is relatively easy to determine 








instant of peak load. 
should be just the oppo- 

site. The aircraft opera- 

tor, with an enormous passenger busi- 
ness in the offing, has not only the 
safety, comfort and convenience of the 
passengers to consider, but he must 
take the initiative in stating the essential 
requirements to be met by the equip- 
ment he uses, 

We have the following recognize1 
airplane lighting applications which 
determine the capacity of the electrical 
generating and battery equipment: 
navigation lights, instrument lights, 
cabin lights, and landing lights. 

As in the case of the airplane itself, 
the design of the lighting system is a 
compromise between effectiveness and 
weight. Also, in the case of navigation 
and landing lights, any given system 
is effective or ineffective depending 
upon atmospheric conditions, for it must 
be remembered that a light plainly 
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Fig. 1: Right and left navigation 
lights must be visible through an 
angle of 110 deg. from straight 
ahead, and the rear light through 
an angle of 140 deg. In each 
position, 21-cp. lamps are recom- 
mended. At the right is a more 
desirable light distribution for 
navigation lights. In tke general 
direction of straight ahead, the 
highest candlepowers are pro- 
jected; at no point within the 
110-deg. zone is the candlepower 
less than 21. Such a distribution 
should not be difficult to obtain. 


the line of flight of the plane. Fig. 1 
shows the horizontal angles through 
which the various lights must be visible 
in order to comply with the Air Com- 
merce Regulations. However, there is 
nothing in the regulations relative to 
the candlepower distribution of light 
which such units must provide; neither 
‘is the candlepower of the light source 
specified, but it is recommended that 
lamps of not less than 21 cp. be em- 
ployed in each position. Such lamps 
meet the requirements adequately for 
clear weather signaling and produce the 
least interference in bad _ weather. 
Pilots seldom find it necessary to turn 
off the navigation light due to the an- 
noyance created by the luminous fog or 
mist particles about the lighting unit. 
A very high candlepower lamp would 
doubtless create a bothersome halo at 
times, but the greater the wing span, the 
less troublesome the large lamps. Since 
extreme weather conditions (when little 
or no advantage by way of increased 
visibility is obtained through the use of 
higher candlepower lamps) are encoun- 
tered only a small percentage of the 
time, the visibility normally provided 
by a 2¥-cp. lamp appears adequate. 
Serious consideration should be given 
to the use of two-filament lamps as a 
means of insuring a signal at all times. 
However, before this idea can be put 
into practice, a suitable lighting unit 
design as well as the recommended 
practice for wiring and switching must 
be worked out. 

It is recommended practice to obtain 
the proper signal by means of colored 
cover glasses rather than gelatinous or 
celluloid compositions, thus eliminating 
feding and rapid deterioration of the 
cover, also a pussible fire hazard. By 
means of enclosed masks or the 
opaquing of a certain area of the cover 
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glass, light is emitted through the re- 
quired angles. 

Temporary installations employing 
relatively low capacity dry batteries and 
low candlepower lamps should be 
avoided wherever possible, as ex- 
perienced operators are finding it neces- 
sary in some instances to provide high 
candlepower marker lights in addition 
to the recommended navigation lights. 


Instrument lighting 


From the pilot’s standpoint, instru- 
ment lighting has not been reduced to a 
standard form, and this is largely be- 
cause of the fact that the light intensity 
inside the cockpit must bear a certain 
relation to that on the outside in order 
to eliminate eye strain and fatigue. 
After flying a few minutes at night 
with the eyes focused outside the cock- 
pit, the pupils open wide to admit more 
light—a normal physical reaction over 
which the individual has little or no 
control. An occasional glance inside 
at a brightly lighted instrument panel 
is annoyingly glaring, and it usually re- 
quires a few seconds for the eyes to re- 
adjust themselves in order to see clearly. 
After this, another adjustment must 
be made in order to see again outside 
the cockpit. It therefore follows that 
more light can be tolerated inside the 
cockpit on bright moonlight nights than 
on dark nights. For this reason it is 
common practice to employ rheostats in 
the instrument lighting circuits, Dur- 
ing the hours between daylight and 
darkness, it may be necessary to vary 
the lamps from full brilliancy to a very 
low value. “Luminous dials,” therefore, 
have become popular, as one would ex- 
pect, but they are not readily discernible 
at a glance because of their low bright- 
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ness. The better practice in instrument 
design tends toward the use of dark 
field and white numerals, thereby reduc- 
ing the light reflecting area of the dial 
which in turn makes for quick and easy 
legibility of the numerals thereon. 
Three or 6-cp. lamps if properly placed 
provide adequate instrument lighting 
and should be completely shielded from 
the pilot’s eyes. Indirect lighting, as 
employed on most automobiles, is much 
to be preferred. Unfortunately it is 
usually true that instrument lighting 
has been added to airplanes as an after- 
thought, rather than made an integral 
part of the panel in the design stage. 


The cabin 


Cabin lighting is similar to motor- 
coach lighting as regards location and 
design of lighting units and size of 
lamps employed. While in the past 
there has been no particular demand for 
cabin lighting, the steady increase in 
the use of passenger planes for night 
travel places a new problem before the 
aircraft designer. Light inside the 
passenger compartment is necessary for 
reading and other purposes. Un- 
fortunately such lights have the same 
effect on vision outside the plane as 
light inside a railroad coach—one 
simply cannot see outside very clearly 
with the interior lights burning. The 
reason is that the inside surface of the 
window glass reflects more light to the 
eye than comes through from the out- 
side. As a rule, most air passengers 
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want to see outside, and their doing so 
may be handicapped by one passenger 
who insists on having a reading light. 
This problem may be sloved by provid- 
ing a few convenience outlets for 
“plugging in” reading lamps of the 
type that fasten to books. The light 
from such units would be far less an- 
noying to other passengers than that 
from overhead or bracket units. 
Operating companies have in this ap- 
plication a problem to solve, not only 
as regards the style and location of 
lighting units, but when and how they 
shall be used. 

Fifteen or 2l-cp. lamps in enclosing 
units are suitable for cabin lighting. 
Fair illumination results are obtained 
by placing a unit over the back of alter- 
nate pairs of seats. Wherever possible, 
overhead or dome type units are re- 
commended, although the candle or 
bracket type fixture may appear more 
ornamental. It is very important that 
the pilot have a switch in his cockpit 
to control all of the cabin lights when 
they interfere with his vision and safe 
handling of the plane. 


Landing lights 


The wing-tip variety of landing 
lights not only assist the pilot in ef- 
fecting safe landings on improved air- 
ports, but are his only source of light 
for emergency landings. Every effort 
should be made to obtain the very best 
of this type of equipment and keep it 
in good operating condition. 

Airplane manufacturers have realized 
the necessity for giving more attention 
to this particular lighting application 
and as a result we find that the wing- 
enclosed unit is tending to replace the 
old style of lighting unit which was at- 
tached to the wing. 
In this case, the light- 
ing unit is mounted in 
the wing near the 
leading edge. A fur- 
ther modification of 
design provides a 
means for the pilot, 
through a system of 
levers, to swing the 
unit from its recessed 
position, thereby aim- 
ing it where desired. 
When not in use, the 














unit is retracted into 
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the wing te reduce 
drag. In still another 
design, the lamp and 
reflector combination 
is pivoted behind the 


Schematic layout of essential lighting equipment for a pas- 
senger carrying airplane, 
the various circuits as well as lamps for the several positions 


and recommended wire sizes for 
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Per cent candlepower 





Per cent volts 


Fig. 2: Variation in lamp candle- 
power with variation in voltage 


cover glass, which is built to conform 
with the contour of the wing. 

The variety of light pattern such 
equipment should provide is as yet 
somewhat uncertain, and pending the 
time when lighting engineers and pilots 
can make definite recommendations as 
to candlepower distribution, the fairly 
narrow beam of old standing doubtless 
will continue to be used. The 12-volt 
35-amp. lamp, adopted as a standard for 
the first night air mail flight, continues 
in use on those planes desiring the 
best lighting results. In a few instances, 
fluted cover glasses are used to spread 
the light beam through a slightly greater 
horizontal angle. This practice seems 
to have considerable merit, but is done 
at the expense of beam candlepower. 
If generally adopted, it may result in a 
need for still higher wattage lamps. 

Following the practice on large planes 
of enclosing the lighting unit in the 
wing came a demand for extending the 
same practice into the small plane class. 
The thin wings developed the necessity 
for a small diameter lighting unit, and 
a lamp of reduced dimensions. Un- 
fortunately, this step forced a reduction 
in lamp wattage, which accounts for the 
recent introduction to the trade of a 
new 12-volt 20-amp. lamp. These de- 
tails are mentioned so that readers may 
know the reason for the introduction of 
the lower wattage lamp and so that they 
may not assume that small planes 
actually need less light than the large 
ones. No one would think of recom- 
mending a lower candlepower headlight 
lamp for a small automobile than for 
a large one. 

Our European friends express con- 
siderable enthusiasm for a single 1,000- 
watt projector instead of one or two 
420-watt units as used in America. 


The power supply 


Doubtless the weight of the power 
equipment more than anything else 
stands in the way of better lighting on 
planes as well as the use of additional 
electrical conveniences, such as heated 
clothes, radios, refrigerators, etc. As 
yet, however, the only general use of 
electrical energy is for lighting and 
operation of radio sets. American 
practice is to supply current from a 
storage battery installed fully charged 
prior to each trip or used in combination 
with a power-driven generator. The 





latter system is more generally em- 
ployed, as it permits use of low capacity, 
light weight batteries. The same battery 
usually serves for both lighting and 
starting, and varies in rating from 35 
to 65 amp.-hours. This is about one- 
half the capacity of batteries used in 
automobile service. Six-cell (12 to 16- 
volt) lead type batteries are universally 
used in America. 

European practice employs a wind- 
driven generator mounted on the land- 
ing gear. Such generators supply a 
maximum of 1,200 watts at 24 volts— 
1,000 watts for the landing light, and 
200 watts for navigation and ‘cabin 
lights. The weight of the wind-driven 


leeboxes 
rivets 


BOUT a year ago E. H, 
Av Jr., and F. Keller, 
metallurgists of the Alu- 
minum Company of America, 
announced a_ cold -treating 
process for delaying the aging 
effect on heat treated dura- 
lumin. The fact that age- 
hardening may be delayed by 
holding this material at tem- 
peratures around 0 deg. Cv. 
after heat-treatment, has im- 
portant industrial applications, 
for heretofore it has been 
necessary to heat-treat mate- 
rials subject to further de- 
formation (such as rivets), in 
batches small enough to permit 
the using up of all the heat- 
treated quantities within one- 
half hour after quenching. By 
retarding age-hardening it is 
possible to heat-treat large 
quantities at one time, using them in 
manufacturing processes at any con- 
venient time during the ensuing 24 
hours. 

A number of expedients have been 
tried for holding rivets at low tempera- 
tures, among which has been the use 
of iceboxes and mechanical refrigerat- 
ing machines. A _ satisfactory device 
for this purpose for use with duralumin 
rivets has been worked out by several 
aircraft manufacturing plants, includ- 
ing the Buffalo-New York plant of the 
Curtiss Wright Company, the Boeing 
Airplane Company at Seattle, Wash., 
and the Naval Aircraft Factory in 
Philadelphia. It consists of an insu- 
lated box made of balsa wood (with a 
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generator equipment, installed, is ap- 
proximately 52 Ib. 

Inadequate wiring plays havoc with 
an otherwise good lighting system. The 
curve in Fig. 2 shows the variation in 
lamp candlepower with voltage for 
typical airplane lamps. Obviously then, 
for a given lighting effect, it is false 
economy to save weight by skimping 
on wire size, permitting excessive volt- 
age drop before the current reaches the 
lamp filament. By far the better practice 
would be to supply the proper voltage 
to a lower candlepower lamp. Sockets 
and switches of adequate capacity and 
proper design are likewise important 
features of a wiring system. 


A balsa wood box which uses 


carbon - ‘ioxide for cooling 





A rivet ice box used in the sheet metal 
department of the Boeing Airpiane Com- 


pany’s plant at Seattle, Wash. 


hard wood exterior case for protection 
purposes) large enough to hold a num- 
ber of small metal boxes of.rivets and 
a container enclosing a quantity of the 
solid carbon-dioxide known commer- 
cially as “dry ice.” The size of the box 
naturally depends upon the number of 
rivets required daily, although its over- 
all dimensions and weights must be 
qualified by requirements for portability. 
With this arrangement a rivet tempera- 
ture of around 30 deg. F. may be easily 
maintained, which is well within the 
range required for retarding age- 
hardening for a period of at least 24 
hours. The temperature must not be 
too cold, otherwise the handling of the 
rivets causes discomfort to the hands. 
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In his first article, published in the November issue, Captain Ritter discussed developments in design and 


performance of European bombers in the post-war period as compared with the machines available in the 
World War. In this, the second and last, he compares European fighting planes of 1918 and 1930. American 


types have been included in the graphs to indicate our own contemporary position 


Post-war fighter progress 


HE qualities in fighter air- 
craft to be considered include 
the amount of vision obtain- 
able, the means of communi- 

cation with the ground and other planes 
in the group in the air, the availability 
of appliances for maintaining physical 
and psychological efficiency at high alti- 
tudes, the maneuverability character- 
istics, and the efficacy of the armament. 

Vision in singie-seater fighters in the 
air is very limited, due probably less 
to style of construction than to the 
fact that there are too many functions 
to be carried out in a single-seater by 
one man. In the two-seater fighter, 
now gradually being developed, the 
situation in this respect is more favor- 
able, while the multi-engined turret 
machine has additional advantages from 
the construction point of view. 

Most fighter aircraft of late have 
been equipped with radio apparatus to 
maintain communication with command 
posts on the ground and with other 
aircraft in the air. Progress in this 
respect is best illustrated by exercises 
during the course of the 1930 Air Corps 
maneuvers in the United States, in 
which a pursuit squadron directed by 
radio carried out without difficulty a 
set of intricate drill movements. [The 
1931 maneuvers furnished more. evi- 
dence of the same sort.—Ed.] The 
machine of the -squadron leader was 
equipped with apparatus for both send- 
ing and receiving, the machines of the 
five flight commanders for receiving 
only; the squadron leader was able to 
keep in continuous touch with the wing 
commander, who could be either on the 
ground or in the air. In aerial combat 
exercises, one wing equipped with 
radio was reported as pitted against an- 
other not so equipped. The result 
showed convincingly the superiority of 
the radio-equipped wing. In other ex- 


By Capt. Hans Ritter 
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ercises, the movements of three squad- 
rons in the air were directed from a 
command post on the ground and from 
the wing commander’s plane. Radio 
has also proved of great value in co- 
operation between bomber and fighter 
units. 

Appliances for assuring the mainte- 
nance of physical and psychological 
efficiency of crews at high altitudes 
are entirely lacking in all fighter and 
bomber aircraft of today. In this re- 
spect technical science still has much 
to accomplish. 


Maneuverability 


Progress since 1918 in the develop- 
ment of maneuverability of fighter air- 
craft over their opponents—mainly de- 
termined, as mentioned in the November 
issue, by the ratio of weight to horse- 
power—is indicated in Fig. 1. 

An even more serious lack of prog- 
ress must be recorded in the matter of 
armament. for fighters. A British ex- 
pert, whose opinion coincides entirely 
with the author’s, says in the Royal 
Air Force Quarterly of April, 1930: 
“We have in the past placed, and we 
still place, far too much value on speed 
and power of maneuver of small air- 
craft as an asset for fighting. We have 
been accustomed to expect large air- 
craft to be cumbrous, heavy to fly and 
relatively slow, but there is no technical 
difficulty in building large aircraft 
which will be extremely fast and which 
will have a power of maneuver equiva- 
lent to the smaller aircraft when allow- 
ance is made for length, height and span. 

“Ruling out the question of surprise, 
which is a difficult thing to achieve in 
the air, superiority of speed and climb 
for an offensive fighter are useful only 
in that they allow the pilot to catch the 
enemy, deliver a quick attack, and turn 


away again—if he survives—to await 
the opportunity for another favorable 
attack. Taking all the factors into 
consideration, we must admit that the 
task of attacking a large aircraft with 
present-day single-seater fighters is 
rather a hopeless affair, but it becomes 
more hopeless if the larger aircraft is 
armed, as it may well be, with a pro- 
portion of guns firing shell at longer 
ranges.” 

Much development has still to be 
carried out in the science of aircraft 
construction and of designing armament 
suitable for use in the air. The effect 
of. the individual projectile is the de- 
ciding factor for the attacking aircraft. 
Explosive ammunition of calibre of 0.75 
to 1.5 with highly sensitive fuse, is re- 
quired. As hitherto, the effective range 
of the weapon will probably remain the 
principal factor, and consideration must 
be given to the fact that in high atmos- 
pheric strata the initial velocity of the 
projectile sinks relatively slowly. To 
secure the most rapid decisive effect 
on the target, the multi-barrel gun 
might be considered. The greatest pos- 
sible flatness of trajectory up to dis- 
tances of 2,000 yards is desirable for 
the sake of accuracy. The muzzle 
velocity should, therefore, be about 
3,200 ft. per sec. [This is somewhat 
above the usual figures for rifles and 
machine guns.—Ed. ] 


Armament 


The mounting of weapons of offense 
must provide some degree of adjust- 
ability in order that aim at long ranges 
may be directed in a free and elastic 
manner. An adjustable mounting is 
necessary, also, so that a close forma- 
tion of fighters may be capable of 
concentrating fire on one unit. Finally, 
such a mounting is necessitated by the 
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probable movements of the attacking 
force during the course of an engage- 
ment. Once the relative distance from 
an opponent has become such that’ fire 
can be opened with every prospect of 
success, it is to the interest of the 
attacker to maintain approximately this 
distance. He should be able to do this 
by virtue of his superior speed. Should 
this distance be continuously and rapidly 
decreased, the enemy obviously is given 
the opportunity of bringing the bulk of 
his close defense weapons into active 
operation, a_ situation the attacker 
would seek to avoid. Furthermore, the 
maintenance of accurate fire is only 
possible when distance from the target 
remains constant for an appreciable 
time. In a continuous reduction of dis- 
tance, especially when this is happen- 
ing rapidly, there is the risk of not 
being able to take proper advantage of 
gun-laying appliances. The attacker, 
therefore, should endeavor to carry on 
a running fight encircling the enemy 
or flying past him, but should not seek 
an engagement on converging courses. 

These methods, however, can be 
adopted only when the offensive weapon 
can be aimed independently of the di- 
rection of flight, that is, when it is 
adjustable in the horizontal plane. 
Adjustability in a vertical plane should 
be provided also. Tilting of the weapon 
to achieve greater length of trajectory 
is one advantage to be gained. In a 
parallel engagement carried out at the 
same altitude as that of the adversary, 
the target offered is the smallest pos- 
sible and usually consists only of the 
vertical section of the fuselage and the 
rudders. A much greater target is 
naturally represented by the supporting 
surfaces of the opposing machine, but 
they become exposed only to an at- 
tacker who, while maintaining his dis- 
tance from the target, is able to place 
himself either above or below it. 
Should the attacking machine possess 
superior powers of climb, it will be 
able to take up this position at any 
time. A pilot often will choose this 
position for other reasons; for example, 
in order to come out of the sun. 
However, an attack from such a posi- 
tion is possible only when the attacker’s 
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Speeds of 1918 and 1930 in m.p.h. 


Ground 10,000 5,000 

1918 level ft. ft. 
RS, sh ne anes 120 110 103 
Spad 820....... 147 137 130 
Fokker DVII. .. 124 115 112 

1930 
Amiot 140M.... 150 149 146 
Fokker DXVI... 179 180 183 
Dewoitine D27.. 173 170 160 
Boeing F4B-1... 165 162 156 
Boeing P12B.... 171 162 157 


weapon can be moved to the fullest 
extent in the vertical plane. Should 
this condition not be satisfied, the attack 
will only be possible by diving on the 
target, and then the advantage of being 
able to maintain a constant distance 
from the target will be lost. [Several 
British writers on air combat have 
urged that a gun adjustable in the 
vertical plane be provided, for reasons 
similar to those given by Captain 
Ritter.—Ed.] 

In addition to the normal ring sight 
on the gun itself an automatic range 
corrector and appliance for determin- 
ing lateral direction on the basis of 
movement of the target when courses 
are not quite parallel should be sought. 
It should take care, also, of the devia- 
tion of the projectile resulting from the 
machine’s own speed and the weapon’s 
angle of tilt to the direction of flight. 
Much’ development work has been 
done on range-correcting and windage- 
correcting sights, but they have not as 
yet passed into regular service use. 


Fighters and bombers 


General tendencies and the- mental 
outlook in current development have 
been the important objects of our ex- 
amination, rather than a_ yardstick 
measurement of details of progress. 
Comparing, from this point of view, 
the bomb loads of 1918 and 1930 which 
can be carried by bombers of approx- 
imately corresponding sizes, the most 
favorable results are shown in the light 
class of 1930 by the Aero A.42, with 
an increase of 300 per cent. [All these 
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statements are based simply on Euro- 
pean progress.—Ed.] In the medium- 
weight class there is the Leo 25 Bn-4 
with an increase of 80 per cent; the 
Caproni 90 P.B. is the sole comparative 
1930 machine in the heavy class, with 
an increase of 160 per cent. Thus a 
considerable increase in absolute bomb 
load in all classes may be recorded. 
However, comparisons between abso- 
lute increase of bomb load and the 
concurrent increase in engine power in 
the individual classes, and the power 
necessary in 1918 and in 1930 to con- 
vey one ton of bombs, speedily qualify 
apparent progress. Possibly more im- 
pressive and certainly more authori- 
tative as an index of the military value 
of the aircraft, is the comparison of 
bomb loads over a certain range (600 
miles) with the total weight of the air- 
craft. Here the progress achieved is 
considerably more modest than that in 
absolute military load. 

If it be considered that the ability 
of a bomber to attain high altitudes 
(above fighters) is the principal quality 
necessary for overcoming enemy de- 
fensive measures both from the ground 
and in the air, then Fig. 3 in the No- 
vember issue shows that only one type 
of light bomber, the Hawker Hart, pre- 
sents an improvement in ceiling com- 
parable in degree with the 50 per cent 
increase in effective range attained by 
anti-aircraft guns since 1918, and that 
this aircraft alone can exceed the ef- 
fective ceiling of a typical single-seater 
fighter. All other light, medium, and 
heavy bombers show a negligible in- 
crease when compared with the in- 
creased range of anti-aircraft gun fire. 

In regard to flying speeds of bombers 
and fighters of the years 1918 and 
1930, the table in the November issue 
indicates an absolute increase of 15 
per cent, or a relative one of 26.6 
per cent, for heavy bombers. This is 
of no great importance, as the speed 
of a bomber is not as vital as its power 
to climb. Incidentally, if the Hawker 
Fury or the Fairey Firefly II were to 
be taken as the comparative machines 
for 1930, and not the Fokker DXVI, 
one would have to record a consider- 
able step backwards in the ratio of 
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speed of bombers to fighters as com- 
pared with 1918. The fighter has 
actually progressed more rapidly. [The 
table attached to Captain Ritter’s pre- 
vous article would indicate a similar 
situation in the United States, but some 
very fast bombers are now undergoing 
test, and may reverse the trend.—Ed.] 

The post-war development cf bombers 
—the most important instruments in air 
operations—must, therefore, be described 
as completely unsatisfactory. Increase 
in bomb load in relation to the total 
flying weight is barely noticeable in the 
case of the light bombers. In the most 
important type, the heavy bomber 
(omitting the exceptional Caproni 90 
P.B.) the increase is entirely insuffi- 
cient. At any rate, it cannot be said 
to correspond with the increased meas- 
ure of importance attached to the 
theory of air warfare since 1918. Con- 
sidered from the standpoint of ability 
to climb (absolutely vital for the carry- 
ing out of successful bombing opera- 
tions by day and, to a smaller extent, by 
night) no real progress has been 
achieved. This fact deserves particu- 
larly serious consideration. As long 
as it is not possible to carry air oper- 
ations beyond the “coastal waters” of 
the “aerial sea” into the “open seas” 
of the upper atmospheric strata, battle 
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conditions in the air will approximate 
those obtaining during the Great War, 
and no real advance in the art of air 
warfare will have been made. Tech- 
nical science still has some extremely 
intensive development work to carr) 
out and no longer be permitted to 
be satisfied with progress solely along 
the lines of increased engine power 
and a certain amount of aerodynamical 
“cleaning up” of the airplanes them- 
selves, which have hardly been im- 
proved in their constructional principles 
since 1918. 

The progress of fighter performance 
shown in Fig. 2 and 3 and in the table 
is equivalent to the decrease in weight in 
relation to horsepower shown in Fig. 1, 
but no more. However, in face of the 
slow development of bombing aircraft, 
we may be relatively content with the 
progress achieved in the development 
of the fighters. Should the development 
of the heavy bomber ever proceed along 
new lines, such as indicated herein, it 
will be necessary to seek new principles 
for fighters, in order to arrive at the 
“high seas” fighter aircraft of the 
“aerial ocean.” An embryo of such a 
future development is represented by 
the multi-seater fighter previously men- 
tioned, something on the lines of the 
French Amiot 140 M. 


Mono-spar construction 


A full cantilever monoplane, saving about 


40 per cent in wing weight 


N INTERESTING attempt to in- 
Ace paylead by decreasing 
structura/ weight has recently been 
reported by the Mono-Spar Company, 
Ltd., of London, England. A _ small 
machine was built for this concern by 
the Gloster Aircraft Company, Ltd., and 
has been successfully test flown. The 
company is now at work on an experi- 
mental wing to replace that of a stand- 





ard three-engine Fokker monoplane for 
the British Air Ministry. 

Tests have indicated that the mono- 
spar method of construction make 
it possible to obtain the aerodynamic 
advantages of a full cantilever mono- 
plane with a saving in wing weight of 
approximately 40 per cent, and a total 
structural weight lighter than that of a 
conventional biplane of equal landing 
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speed and power. The employment of a 
single spar placed at the point of maxi- 
mum thickness of wing section affords 
the designer a wide range in the choice 
of airfoil, and the fact that all loads, 
including torsion, are carried by the 
single beam makes it possible te calcu- 
late all stresses and deflections fully and 
accurately. Tests have shown that the 
mono-spar wing has had no tendency 
to flutter under any conditions of flight. 
Fabric covering is used which makes 
for lightness in weight and economy in 
repair and maintenance. 

The experimental machine is a three- 
place, low-wing cabin monoplane 
powered by two 50-hp. Salmson radial 
engines mounted in the leading edges 
of the wing. 

The mono-spar wing is of the full 
cantilever type made up in three sec- 
tions, the center section which carries 
the engines and landing gear, and two 
tip sections. The main structural mem- 
ber in all three sections is a deep 
duralumin beam made up of a plate web 
having triangular holes stamped out for 
lightness, leaving a series of lattice bars 
to act as braces between the top and 
bottom flanges. The flanges are formed 
of duralumin strips riveted to the web 
with reinforcing cover plates on the 
outside. To give stiffness to the struc- 
ture, tubular king-post ribs are fastened 
to the spar at intervals, their ends in- 
terconnected by diagonal cross bracing 
tierods. This construction is used ex- 
cept in the tip which is braced by a 
false spar carrying an aileron which is 
placed at a decided angle with the main 
spar inward from the top. Two rela- 
tively heavy cantilever ribs add support 
also from the main wing spar. The 
entire wing is built of duralumin with 
the exception of certain steel fittings 
and plates. The leading edges are 
made of duralumin sheets, and the trail- 
ing edge of duralumin angle. 

The mono-spar design has been ap- 
plied to the fuselage in that the main 
structural member is a square box-girder, 
connecting the wings and the tail sur- 
faces. The balance of the body struc- 
ture is relatively light and is supported 
on the lattice work backbone. In this 
respect the airplane is similar to an 
automobile in that it has separate chassis 
and body structure. 
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A late 
turbo-supercharger 
installation 


fi 


am 


The S.A.E. discusses superchargers 






and controllable pitch propellers 


nereasing 


power plant efliciency 


WO-THIRDS of the sessions 
of the Society of Automotive 
Engineers at Cleveland in Sep- 
tember were given over to 
power plant problems, and they were 
exceptionally well attended. Particular 
interest was aroused by a turbo-super- 
charger paper, by A. L. Berger and 
Opie Chenoweth of Wright Field. Mr. 
Chenoweth presented in April a gen- 
eral discussion of supercharger theory 
and its effect on practical design. In 
the present contribution he went much 
further in application to a particular 
type, covering not only the theoretical 
limitations but the practical problems 
and the history of turbo-compressor de- 
velopment for supercharging purposes. 
When supercharging first became a 
subject of practical consideration, about 
1916, direct gear drives appeared quite 
hopeless, and the exhaust turbine was 
adopted as the only possible device. 
There, too, mechanical limitations, and 
especially the inability of materials to 
stand up to the high temperatures exist- 
ing in the turbine casing, proved so 
serious that it was a couple of years 
before any success was gained. 
Vapor lock was another serious 
trouble in the early supercharger in- 


stallation, and was overcome finally by 
putting the air pumps down in the land- 
ing gear with remote control, so that 
the pump would be below the tank at 
all times and fuel would never have to 
be lifted by suctiton. The pump on the 
landing gear delivers the fuel to a 
quadruplex syphon pump which feeds 
it directly to the carbureter, the syl- 
phon pump being equipped with an auto- 
matic by-pass regulator so that it will 
maintain a constant excess of fuel pres- 
sure above the supercharger pressure 
in the air intake pipe at all times. 
The turbo-superchargers so far built 
have practically all been of the pressure 
type, where the carbureter is between 
the supercharger and the engine, and 
the authors of the paper believe this to 
be best, although the suction carbureter 
with the supercharging applied to the 
final mixture is commonly used where 
the drive is geared instead of turbine. 
Engine cooling is of course a serious 
problem with any supercharging instal- 
lation, and it is further complicated by 
the necessity of providing additional 
radiator surface or the equivalent for 
cooling the air after it leaves the super- 
charger in order to get satisfactory 
volumetric efficiency. To overcome the 


steady drop of boiling-point with in- 
creasing altitude, supercharged machines 
have been fitted with pressure radiators, 
with safety valves set to blow off at 
about 5 Ib. per sq.in. Such a radiator 
must also have an automatic intake 
valve to guard against pressure in the 
radiator dropping below atmospheric 
and causing collapse of the radiator 
tubes in case of an engine stoppage in 
high altitudes and the resultant sudden 
cooling of the water. Heating of the 
air due to compression, which some- 
times raises the temperature in the car- 
bureter as high as 240 deg. F. is taken 
care of by honeycomb intercoolers, the 
best type weighing some 26 Ib. and hav- 
ing a total cooling surface of 36 sq.ft. 
for a 400-hp. engine. In a typical flight 
of a supercharged airplane with 2 good 
intercooler the temperature at <ke car- 
bureter never went above 80 deg. or be- 
low 60 during a climb to 30,000 ft., 
although the temperature at discharge 
from the air compressor rose to 
about 180. 

The purely mechanical problems al- 
ready referred to have been much sim- 
plified, at least so far as the exhaust 
manifold is concerned, by the introduc- 
tion of the side-type supercharger in 
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place of the old arrangement with the 
turbine directly on the nose. Efficiency 
has been increased and cooling in the 
turbine itself improved in recent de- 
signs by replacing the old horse-shoe 
type of nozzle-box, in which the gases 
went both ways around the turbine cas- 
ing from the exhaust manifold and half 
the gas then had to reverse its direc- 
tion in order to enter the turbine bucket, 
by a continuous flow type with the 
gas all moving in the same direction 
and completely surrounding the turbine 
rotor. The buckets themselves give less 
trouble than formerly because of im- 
proved technique in manufacture, and 
especially because of improved ma- 
terial, the so-called iron-base alloy, 
a chrome-tungsten-nickel steel, having 
shown great improvement over all its 
predecessors for this service. 

The problem of a propeller for a 
supercharged installation is as yet in- 
completely solved. The ideal propeller 
would of course increase its diameter 
and slightly increase its pitch with in- 
creasing altitude. Va- 
riable diameter being 
outside the realm of 
practical _ possibility, 
the designer has to 
limit himself to vari- 
able pitch and vari- 
able r.p.m. The future 
of the supercharged 
airplane is peculiarly 
dependent upon the 
improvement of 
controllable-pitch pro- 
pellers and their avail- 
ability for generai 
service. Variation 
of r.p.m. was accom- 
plished in one trial 
installation, some 
seven years ago, by 
providing a gear shift 
in the engine, using a _ propeller 
of large diameter and starting it from 
the ground in the geared-down set- 
ting, shifting into a higher gear or 
into direct drive after reaching a con- 
siderable altitude. That is of course 
strictly right for only two altitudes, but 
it is a great improvement on a per- 
fectly rigid power-plant installation. 


\ 


Supercharged performance 


The authors of the paper indicated 
that the bugaboo of low acceleration of 
the supercharger, which has been con- 
sidered a serious drawback of the tur- 
bine type for military service, has been 
largely overcome in the latest side-type 
installations. The supercharger is now 
fitted with an automatic regulator to 
maintain a constant absolute pressure 
in the in-take manifold at all altitudes, 
and present turbo-superchargers will 
pick up to full sea-level power at an 
altitude of 10,000 ft. in about three 
seconds after the supercharger is cut 
in from the unsupercharged condition. 

The paper closed with some observa- 


tions on supercharger efficiency and on 
the effect of supercharging on airplane 
performance. Full supercharging by a 
supercharger of turbine type for a typi- 
cal modern pursuit airplane increased 
the service ceiling from 23,000 to 
32,000 ft., decreased the time to climb 
20,000 ft. from 24 min. to 13, and in- 
creased the level speed at 20,000 ft. 


from 135 m.p.h. to 181, the speed of the. 


unsupercharged machine at sea level 
being only 162 m.p.h. All this was with 
a fixed-pitch propeller, holding the en- 
gine to far below its normal r.p.m. at 
low altitudes. 

The effect of ground boosting by 
supercharger is to increase the brake 
mean effective pressure about 4 Ib. per 
sq.in. for each rise of one inch of mer- 
cury in intake manifold pressure. 

Messrs. Berger and Chenoweth closed 
their paper with the observation that 
from the development so far, the fol- 
lowing conclusions are drawn: 

(1) The turbo supercharger is sat- 
isfactory for maintaining sea - level 






Turbo-supercharger lay-out, schematic 
a—air inlets, b—compressor, c—air 


cooler, d—carburetor, e—turbine wheel, 
f—waste gate. 


pressure at altitude on service-type 
equipment. 

(2) Tests indicate that the turbo 
supercharger can be used for extensive 
ground boosting if the engines, fuel, 
spark-plugs, and carbureters will with- 
stand the service. In the light of 
present knowledge, the indications are 
that for a given boost, the turbo-super- 
charger application requires better fuels 
and valves than the geared-centrifugal 
application because of the higher-tem- 
perature residual exhaust gases. 

(3) The supercharger is responsible 
to a large degree for the present high 
state of development of the internal- 
combustion engines for aircraft use, as 
well as all related equipment. 

The discussion of the paper was com- 
paratively brief except for a contribu- 
tion by Dr. S. A. Moss of the General 
Electric Company, who has been a 
major factor in supercharger develop- 
ment since its beginning. Dr. Moss 
paid special tribute to the late E. T. 
Jones, chief engineer at McCook Field 
and subsequently at the Wright Aero- 
nautical Corporation, for his encourage- 
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ment to and support of the work. 
Apropos. of troubles with material in 
the turbine he pointed out that the cen- 
trifugal force on a bucket in the turbine 
rotor at full rotor speed is about 70,000 
times its weight, or about 700 lb. He was 
optimistic for the future of the turbo- 
supercharger, not only in high-per- 
formance military work but also in 
commercial service, where he thought 
it might replace the geared type. Sum- 
marizing the sad state of the engine de- 
signer, Philip B. Taylor, chief en- 
gineer of the Wright company and 
chairman of the session, remarked in 
closing the meeting that that unhappy 
individual was never through, for some- 
one was always devising a new ex- 
pedient such as the turb6-supercharger 
for breaking up the power plant. 


Radiatorless liquid cooling 


John H. Geisse, vice-president of en- 
gineering of the Comet Engine Cor- 
poration, spoke on the use of sealed 
cooling systems without radiators, cool- 
ing being secured entirely by the cir- 
culation of ethylene glycol or some other 
liquid of high boiling point through the 
jackets themselves. The parts of the 
cyinders which are normally coolest 
are thus enabled to carry heat away 
from those that have the maximum heat 
absorption from the combustion space. 

An engine was built by the Comet 
company, on a Navy contract, to test 
the idea. An essential object of the new 
form being to reduce the air resistance 
as compared with that of a radial en- 
gine,.a six-cylinder-in-line arrangement 
was used. The cylinders were cast in 
block, with parallel enclosing walls 
carrying the cooling fins, which ulti- 
mately gave the heat up to the air. The 
cooling liquid circulated in the space be- 
tween each pair of cylinders and in a 
continuous passage over the cylinder 
head. Channels were also provided 
along the sides of the cylinders near 
the top (the engine being run inverted) 
to admit of continuous thermo-syphon 
circulation. A pressure relief valve 
was provided in the cooling system to 
prevent building up dangerous pressure 
in the liquid. 

The original plan had been to space 
the fins one inch apart on the cylinder 
block, as it was feared that a narrower 
spacing between fins running the whole 
length of the engine would result in 
creating dead spaces of very little air 
flow. The results of experiments by 
Prof. C. F. Taylor, however, came along 
just in time to show that the fear was 
unwarranted, and the fin spacing was 
thereupon reduced to one-half inch. The 
total cooling surface on the cylinder 
block was 2,835 sq.in. for an engine 
developing 138 hp., approximately 1,400 
sq.ft. per hp. 

The design was of course a pre- 
liminary one, in which there was no 
attempt to reach the ultimate possible 
efficiency and the ultimate in weight re- 
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ductions. The piston displacement was 
461 cu.in., and the power output of 138 
hp. was attained at 2,360 r.p.m., giving 
a brake mean effective pressure of 100 
lb. per sq.in. The engine weight was 345 
Ib., or exactly 2.5 lb. per hp., including 
14 Ib. of diethylene glycol. 

Cylinder temperatures were very sat- 
isfactory in their regularity, the hottest 
point found having a temperature of 
405 deg. F., while the temperatures in 
the barrels remote from the head ranged 
around 325 deg. The liquid itself cir- 
culated at a temperature range of from 
380 to 390 deg. F. All this was with an 
air temperature of 88 deg. and an air 
velocity of 90 m.p.h. 

Mr. Geisse was very optimistic about 
the future of the type, claiming for it 
“the advantages of both air cooling and 
the familiar form of liquid cooling and 
the disadvantages of neither.” He par- 
ticularly criticised the radial air-cooled 
engine on the ground of necessary 
roughness of operation, which he be- 
lieved would make it permanently unsat- 
isfactory for transport service or for 
wide spread private ownership. He took 
a very substantial reduction in head re- 
sistance of the new in-line engine, as 
compared with the radial form, as almost 
axiomatic, nine more or less independent 
cylinders being replaced by one body of 
large fineness ratio and good streamline 
form. His confidence in the future of 
sealed liquid cooling extended not only 
to small gasoline engines but especially 
to diesels, which he believed would in 
future necessarily be of in-line or of 
V-form and operating on a two-stroke 
cycle. 

Although all those contributing to the 
discussion paid high tribute to the inter- 
est of the work done by Mr. Geisse, it 
was to be expected that some of them 
would firmly decline to accept his claims 
as a whole. A discussion submited by 
Mr. Willgoos, chief engineer of the 
Pratt & Whitney Company, pointed out 
that the engine was stil! in an early 
stage of its development, called atten- 
tion to the low mean effective pressure, 
and to the fact that it was easy to secure 
low cylinder temperature in any type of 
engine if the cylinders were of suf- 
ficiently small bore. Showing what 
could be done with direct air-cooling, 
Mr. Willgoos remarked that an air- 
cooled cylinder of 64-in. bore had re- 
cently been run 100 hours at full 
throttle, and at 161-lb. brake m.e.p., 
with a maximum cylinder temperature 
of 468 deg. F., only 60 deg. above that 
for the Geisse engine on test. He be- 
lieved that brake mean effective pres- 
sures in that region would be essential 
in future designs, particularly for mili- 
tary engines. 

Further, Mr. Willgoos denied that 
radial engines were necessarily rough. 
He believed that when there was exces- 
sive vibration it was the result of bad 
installation rather than of faults in the 
engines themselves. And finally, he 
argued that a new possibility of weak- 





ness and of lowered reliability existed 
in the possible fracture of the jacket 
and loss of the cooling liquid in the 
sealed type of engine. 

Mr. Geisse replied that the bore of 
his engine was only 3 in. less than that 
of the Wright J-5, that the roughness 
of the radial engine was fundamental in 
its performance characteristics and 
might be disguised by a flexible mount- 
ing but could never be eliminated, that 
many installations were in fact un- 
bearably rough, and that in practice 
leakage of water jackets due to the 
breakage of cylinder castings was un- 
heard of. Where leakage troubles had 
been experienced in water-cooled en- 
gines they had been with welded cylin- 
ders, like those of the Liberty. 


Propeller problems 


With the variable-pitch propeller 
becoming a commercially available 
accessory, propeller design is entering 
a wholly new phase where all its phases 
must be reconsidered. Papers by 
Frank W. Caldwell, chief engineer of 
the Hamilton Standard Propeller Cor- 
poration, and by D. A. Dickey and 
Lieut. O. R. Cook of Wright Field, bore 
on the changing state of affairs. Mr. 
Caldwell attributed to metal propellers, 
with their thin blade sections, a rise in 
permissible tip speed from about 700 
ft. per sec. to about 950 without serious 
loss of efficiency. 

He lamented the failure of mathe- 
matical research to provide any quanti- 
tative means of analyzing stresses due 
to propeller vibrations. Torsional flutter 
can be guarded against only by the 
whirling test at Wright Field. One 
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type of vibration capable of making a 
great deal of trouble in flight does not 
ordinarily appear even in the whirling 
test. It is a flexure of the blade in the 
plane of rotation of the propeller, at- 
taining its greatest magniture when 
nautral periods of vibration synchronize 
with the forced periods resulting from 
the variation of engine torque and the 
impulses of the separate cylinders. This, 
said Mr. Caldwell, has been likely to 
cause failures of the hub and breakages 
of the blade at the point of attachment 
to the hub. 

The safe life of propellers has never 
been definitely determined, depending as 
it does very largely on the conditions 
under which they are run. Mr. Cald- 
well reported some cases of more than 
2,500 hours of service without apparent 
deterioration. In other cases inspection 
had uncovered progressive failures after 
1,200 to 1,500 hours, failures which 
would have led rapidly on to real 
trouble if neglected. 

The development of new test methods 
becomes all the more important when, as 
at present, many propellers of novel 
types are seeking introduction. Mag- 
nesium alloy is on trial and has the ad- 
vantages of exceedingly light weight 
about one-third less than the familiar 
aluminum alloy) and of high fatigue 
limits. Mr. Caldwell, however, indicated 
that the material was very seriously af- 
fected by concentration of stress, that 
great care in design would accordingly 
be necessary, and that magnesium was 
as yet definitely experimental. The hol- 
low steel blade is progressing from ex- 
perimental into service status, and Mr. 
Caldwell considered it particularly 
promising in the largest sizes, where 
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the tubular steel blade would be much 
lighter than a solid duralumin one. 


Controllable pitch 


The Caldwell paper contained some 
general comment on controllable pitch 
propellers, but they were treated in 
much greater detail by Mr. Dickey and 
Lieutenant Cook, who recapitulated the 
history of the development since the 
Army began to work on the develop- 
ment of Seth Hart’s design in 1918. At 
the present time there are about a dozen 
different types, with hydraulic, mechani- 
cal, and electrical control. Some are 
infinitely variable in position, some 
have two definite pitch settings, others 
three. Some are operated by manual 
effort, others by engine power. The 
Air Corps propeller has manual control 
through a mechanical transmission, and 
is working out satisfactorily so far, al- 
though the flying time has not exceeded 
200 hours on any single propeller, and 
it is too early to predict suitability for 
general service. The hydraulic type is 
represented by the Hamilton Standard 
two-position propeller, and that devel- 
oped by Hele-Shaw in England. Elec- 
trical control is embodied in the Curtiss- 
Wright development of the Turnbull de- 
sign and in the work of Ratier and 
LaVasseur in France. Electrical con- 
trol is perhaps most readily adaptable to 
infinite variation of blade angle. 

Automatic propellers, those to which 
the pilot need give no thought but 
which automatically set themselves for 
the correct pitch angle corresponding to 
thé conditions of flight, are as yet 
largely in the theoretical stage. The 
Materiel Division of the Air Corps has 
considered that, although automatic 
variation is obviously of great import- 
ance for pursuit planes, it involves so 
many special problems that it should not 
be taken up until the difficulties of the 
manually controllable type have been 
fully solved. It was mentioned during 
the discussion, however, that the Bendix 
Company has an automatic propeller 
under development and that it has 
reached the point of flight test. 

In the course of discussion of the two 
papers Mr.*Geisse pointed out that the 
provision of controllable pitch was be- 
coming more and more important as the 
speed range of airplanes, and conse- 
quently the gap between maximum speed 
and climbing speed, increased, and also 
that it had a great effect on the ability 
of multiple-engined planes to fly with 
one engine off. The vital importance 
of ability to vary the pitch with a super- 
charged engine has already been men- 
tioned in connection with the Chenoweth 
paper. In response to a question about 
the actual practical effects of providing 
controllable pitch, Mr. Caldwell sug- 
gested that for typical cabin ships the 
rate of climb would probably be im- 
proved about one-third and the take-off 
run reduced about 20 per cent. Only a 
very limited body of data on these 


points is as yet available. Mr. Caldwell 
went on to say that Hamilton Standard 
had now put about twelve of its con- 
trollable pitch propellers into service, on 
power ratings up to 600 hp., and that 
one had already had 380 hours of flying. 
E. E. Wilson, president of the Sikorsky 
and Vought companies, questioned the 
desirability of a three-setting type of 
propeller. He considered it quite suf- 
ficient to provide settings for take-off 
and cruising speeds. 


Solid-injection engines 


A. long paper on direct fuel injection 
with spark ignition in a standard type 
of engine was presented by E. S. Tay- 
lor, younger brother of Prof. C. F. 
Taylor and of Philip B. Taylor of the 
Wright Company, and George L. Wil- 
liams of the Massachusetts Institute of 
Technology. It supplemented a similar 
discussion by the same authors offered 
at the annual meeting of the S.A.E. in 
January, the previous paper having 
dealt particularly with four-cycle en- 
gines and the present one with the pos- 
sible application of direct fuel injection 
to two-cycle power plants. Experiments 
were made with gasoline, fuel oil, and 
a hydrogenated fuel having somewhat 
the appearance and specific gravity of 
gasoline, but with a distillation curve 
more nearly resembling that of fuel oil. 

The paper contained many curves and 
much discussion hardly capable of 
abstract. In general it was found that 
extreme turbulence in the cylinder was 
necessary in order to diffuse the fuel 
through the air and to give steady 
operation, and it was secured by shroud- 
ing one side of the intake valve so that 
all the air would enter the cylinder at 
the other side and have to circulate 
around the combustion space. 

One advantage of direct fuel injec- 
tion is that the engine performance is 
much less variable with changing mix- 
ture ratio than when a carburetor is 
used. There is no such sharp rise in 
fuel consumption and drop in power 
with too lean a mixture as is common 
experience with conventional engines. 
The authors’ general summary of their 
conclusions included: 

(1) With injection timings suitable 
for application to two-cycle engines, 
that is, injection after the closing of the 
inlet valve, better power and better fuel 
economy may: be obtained than is pos- 
sible with either early injection into the 
inlet pipe or with a_ conventional 
carbureter. 

(2) Gasoline or hydrogenated fuels 
of low volatility may be used in this ap- 
plication with equally good perform- 
ance. The possibility of using hydro- 
genated fuels of low volatility but high 
anti-knock value is especially promising. 

(3) Ordinary low grade diesel fuels 
of low volatility may be used with in- 
jection for two-cycle engines, but with 
performance inferior to that obtained 
with gasoline or hydrogenated fuel. 
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Turning from the fundamentals of 
engine operation to the problems of 
light-weight construction, G. D. Welty 
of the Aluminum Company of America 
treated magnesium alloys in aircraft en- 
gines. Magnesium castings have been 
largely employed in that service, mag- 
nesium forgings to a very limited ex- 
tent. Mr. Welty reported rapid progress 
in recent months in the development of 
forging alloys. Alloy 61S, a third 
lighter than the standard high-strength 
aluminum alloys, has about a third less 
ultimate strength and elasticity but 
quite as high a fatigue limit as the best 
of the aluminum-base materials. Mag- 
nesium forgings cannot simply be sub- 
stituted for aluminum ones without 
change of design, and Mr. Welty was 
not encouraging on the prospects for 
magnesium connecting rods. The prin- 
cipal use of the material is in the cast 
form, where it shows an _ ultimate 
strength almost equal to aluminum alloy 
No. 195 and a fatigue limit almost 50 
per cent higher. The volume of mag- 
nesium castings used in the aircraft in- 
dustry has increased steadily through 
the years of depression, from 29,000 Ib. 
in 1928 to 61,000 in 1929, and an ésti- 
mated total of 65,000 Ib. this year. 
Roughly speaking, the weight of cast- 
ings per engine built in the United 
States has gone from 7 lb. in 1929 to 20 
lb. in 1931. 

Corrosion has proved a much less 
serious problem than was feared when 
the material first went into service. 
Where there is no continuous exposure 
to salt air, magnesium castings have 
shown a high degree of corrosion resist- 
ance with no loss of mechanical prop- 
erties. There are, said Mr. Welty, no 
known instances of inter-crystalline cor- 
rosion, the dreaded enemy of duralumin. 
Corrosion in magnesium can always be 
determined by visual inspection of the 
surface. Mr. Welty did not recommend 
the use of magnesium where it would 
have to be immersed in salt water, and 
wherever conditions were particularly 
severe, as on seaplanes, he advised pro- 
tection by varnish, lacquer, or bitumastic 
paints. Corrosion resistance is being 
steadily improved, especially in new al- 
loys now under test. 

It was complained in discussion that 
magnesium always proved a failure near 
wooden members. Mr. Welty attributed 
that to chemicals in the wood. A some- 
what corresponding problem had arisen 
in engines, where corrosion had been at 
its worst under gaskets containing 
chlorides and other corrosive salts. Some 
fears were expressed for the need of 
extreme care in heat treatment, but Mr. 
Welty declared it no more troublesome 
than with the high-strength aluminum 
alloys. Several speakers, including 
Arthur Nutt of the Curtiss-Wright 
Company, paid warm tribute to the 
amazing advances in the arts of casting 
and forging magnesium, and to the 
great improvement of the material, dur- 
ing the last five years. 
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The Loth system of energized cables for fog landing guidance 
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OG FLYING, or, more ac- 

curately, reduced visibility fly- 

ing, can be divided into two 

operations: Cross-country flying 
and blind landing. The former type of 
flying has greatly advanced since the 
time when pilots avoided flying through 
clouds. To-day all types of pilots from 
the casual flyer who follows the railroad 
on a hazy day through the mail and 
transport pilots who make use of the 
radio beacon, homing loop, etc., to the 
round-the-world navigator who uses 
complicated kinds of navigation, are 
flying under conditions of reduced 
visibility. While much still remains to 
be done for cross-country blind flying 
in the improvement of both outside aids 
and cockpit instruments, it can be said 
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that this type of flying 
is well advanced and 
is done regularly. 

There remains the 
last step—the provid- 
ing of a means for landing in times 
of reduced or no visibility, as cross- 
country blind flying is useless if it is 
impossible to land when the destination 
is reached. 

For the past fifteen years in France 
William Loth and his associates have 
been at work upon both maritime and 
aeronautical aids to nzvigation. In the 
course of their work they undertook to 
investigate the possibilities of fog land- 
ing and devised several methods and 
aids which might make such landings 
possible. There resulted from these 
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Technical Director, 


American Loth Corporation 


experiments a simple and positive sys- 
tem using energized cables which was 
first made public in 1930. A small in- 
stallation was made at the Loth labora- 
tories, and is being followed by a com- 
plete military installation, supported by 
the French Air Ministry, on a govern- 
ment airport. It is this basic system 
which is now being presented in 
America, and which is undergoing in- 
vestigation and test by the Army Air 
Corps at Wright Field. 

The Landing Cable System presents 
to the pilot coming from a cross-country 
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flight a target approximately ten miles 
in diameter. Once he is within this 
region, he receives continually. the sig- 
nal telling him that he is within the 
region of the airport, but outside of its 
limits. At the same time a visual indi- 
cator, a pointer on the instrument board, 
tells him whether or not he is headed 
towards the airport and guides him 
towards that center from any direction 
of approach. He proceeds to fly towards 
the center, and upon reaching the edge 
of the airport there occurs first a con- 
tinued dash, indicating that he is over 
the boundary, and then a change of sig- 
nal showing him that he is within the 
limits of the airport and that he may 
nose down for the landing. On reach- 
ing anywhere within the limits of the 
airport, a predetermined altitude (per- 
haps 20 ft.) there occurs a_ second 
change of signal which shows the pilot 
that he is at that predetermined distance 
from the ground and that it is time to 
level off slowly for the contact. 


A graphic illustration 


The figures on page 699 show the 
approach of an airplane towards an air- 
port equipped with a cable landing 
system, and illustrate the signals and 
indications received by the pilot. In 
position a he has just reached the edge 
of the target and begins to hear the 
code letter D (— ..). At the same 
time his visual indicator allows him to 


head straight towards the center of the 
airport, as shown in the lower part of 
the drawing. If he should deviate in 
direction, as at c, his indicator will im- 
mediately register this deviation. When 
he reaches the limit of the airport, po- 
sition d, the signal he receives changes 
to a steady dash indicating that he 
should nose down, then immediately be- 
comes the letter U (. . —), position e, 
telling him that he is within the lirnits 
of the airport and above the prede- 
termined leveling surface. As he noses 
down, he will pass through the leveling 
surface and the signal will once more 
change to the letter I ( ), position 
f, warning him of the immediate vicinity 
of the surface of the airport so that he 
may pull back slowly on the stick. 

All this is accomplished with a series 
of cables laid in concentric circles un- 
der the surface of the airport. Ener- 
gized by means of an alternating cur- 
rent at an audio frequency (between 
500 and 3,000 cycles per second), the 
outermost cables produce the boundary 
signals as well as the directional indica- 
tion. The current generated by a 15- 
kw. alternator passes through balancing 
units and keying devices and is then 
fed through the cables, the variations 
of current and the keying giving the 
changes of signals described above. Re- 
ception is achieved by means of two 
loops mounted on the aircraft, which 
are energized by the magnetic field 
created about the cables when current 





Receiver for working model. V—vertical loop; H—horizontal loop; R— 

receiver; I—directional indicator; A—A battery; B—B hattery; C—C bat- 

tery; L—loudspeaker. This receiver is larger and heavier than aircraft 
models, as it is used for tests and ground demonstrations. 
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passes through them. The current thus 
set up in the loops is amplified by means 
of an ordinary audio amplifier and 
transmitted to the ear phones and to the 
visual indicator. One of the loops is 
placed in a horizontal position in the 
aircraft and serves the purpose of giv- 
ing the audio position signals. The 
other one is placed vertically along the 
longitudinal axis of the plane and gives 
the directional visual indication. When 
the plane is flying towards the center 
the vertical loop is directed towards the 
center of the circles. It is then parallel 
to the lines of magnetic force which 
emanate in a direction perpendicular to 
the cables, and no current is set up in 
the loop. When it is not directed 
towards the center some of the mag- 
netic lines of force will cut its surface 
and a current in the loop will result. 

The pilot always knows, once he has 
come within the region of reception, 
whether he is inside or outside of the 
airport. He has a definite indication 
by a change of signal to determine the 
time to go into his glide, and he has a 
positive check on his close approach to 
the ground by another change of signal. 
Also, he is able to fly straight towards 
the center of the airport from any di- 
rection, and is directed towards a point 
without being obliged to follow a pre- 
determined straight line. 


Material advantages 


Materially, the system also presents 
certain advantages. The fact that 
simple and well known electrical equip- 
ment is used is of great advantage in 
attaining reliability. All that is neces- 
sary to start the ground system is the 
pushing of one button which will set 
the alternator and keying device in 
operation. In fact, this can be done 
by means of a photo-electric cell re- 
acting to visibility. Reception does not 
require the usual radio reception opera- 
tion of tuning to a certain station, but 
makes use only of simple audio ampli- 
fication equipment which is put in op- 
eration by the throwing of one switch. 
Due to the extremely low frequency, 
static and other types of interferences, 
such as ignition noises, will not come 
through under any conditions. 

The system was first introduced in 
this country in the early part of 1931. 
A full scale installation at Wright Fie'd 
has been partially completed, and flight 
tests have been carried on throughout 
the summer by Air Corps pilots. It 
consists of the two outside cables, en- 
closing an area 3,000 ft. in diameter, 
and a low power alternator. The in- 
terior cables for the leveling system 
have not yet been installed because of 
a lack of adequate power supply. At the 
time of writing the installation is being 
completed. A complete working minia- 
ture 70 ft. in diameter has also been 
installed, and has been used to demon- 
strate the results obtainable with the 
system. 
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The Philadelphia S.A.E. hears Luther Harris on 


Airline maintenance 


UTHER HARRIS, superintendent 
of maintenance of the Luding- 
ton Airlines, Inc., whose tri- 
engined Stinson transports 

have achieved a notable record for 
safety and regularity between New York 
and Washington during the past year; 
was the principal speaker at a dinner 
given by the Philadelphia Section of 
the Society of Automotive Engineers on 
Wednesday evening, Oct. 14. Long 
association with the problem of keeping 
airplanes fit to fly has put Mr. Harris in 
a position where he can comment with 
authority on the relationship between 
airplane design, and airplane mainte- 
nance, 

It has often been said that the sole 
commodity which air transport has to 
offer to the public is speed. From the 
passenger’s point of view Speed concerns 
merely elapsed time from the beginning 
to the end of his journey. Behind the 
scenes, however, are two other concepts 
of speed, which, unfortunately, are often 
diametrically opposed. The designer 
fingers his slide-rule lovingly and puts 
“pants,” “spats,” and what-not on his 
airplane to squeeze the last mile per hour 
possible from his power available. To 
the maintenance man, on the other hand, 
who is forever pushed to the limit of 
his ability by the demands of his traffic 
department, differences in top speed of 
3 or 4 m.p.h. are of much less conse- 
quence than the fact that a simple fifteen- 
minute brake servicing job may then 
require two hours to complete. After 
a few such experiences it is only natural 
that he is inclined to view many of the 
designer’s pet ideas with the cold eye 
of suspicion. More than one set of 
wheel fairings are now collecting dust 
in hangar lofts simply because mainte- 
nance departments cannot afford to tear 
them down and rebuild them every time 
brakes. or wheel bearings must be serv- 
iced. If wheel cowling or similar gad- 
gets must be used to permit an airplane 
to meet its scheduled speed, then it is 





Maintenance costs—Ludington 


Routine airplane servicing between flights. 
Routine engine servicing between flights. . 
Cleaning inside and outside of planes.... 
Engine removal, overhaul, and installation 
Major repairs to airplanes.............. 
Clerical and engineering salaries......... 





Total labor 


Gasoline 


ENE re re aa ei rr a wie 
Engine parts (three engines)....... 
Airplane parts (except those given below). 
Propellers and instruments ......... 


Tires 
Spark plugs 


Total parts and supplies......... .. 
Depreciation—airplane, engine, accessories. 
General overhead—hangar rent, etc.. 


Total maintenance ................- 


time to think about retractable landing 
gears. 

To the maintenance man, speed on the 
ground is more essential than speed in 
the air, and he is convinced that the 
planes of the future must not be de- 
signed primarily for performance, but 
must be designed for low-cost of main- 
tenance. Accessibility, serviceability 
and interchangeability are the important 
things. Designers and maintenance 
men must in some way coordinate their 
efforts to produce machines that will 
not merely fly, but which may be flown 
at a profit, without the necessity of 
altering many of the details after de- 
livery. 

Not only must more attention be paid 
to questions of maintenance in the de- 
sign of the airplane as a whole, but also 
persistent study must be made of all 
accessories and matérials which are used 
for repair or teplacement. Such items 
as tires, spark plugs, instruments, etc. 
must be given continual attention to in- 
sure that maximum life consistent with 
safety is being obtained. These items, 
while small in themselves, loom large in 
the total maintenance cost, and the sav- 
ings which may be effected by careful 
analysis may easily make the difference 
between over-all profit or loss. 

The importance of the several items 
which enter into the maintenance cost 
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Cost in 
dollars per 
airplane- 

mile 

0.0202 

0.0035 

0.0040 

0.0116 

0.0111 

0.0090 

; Spe 0.0594 
gt 0.0407 on an airline was 
ae 0.0045 illustrated bya 
eee 0.0100 breakdown of the 
0.0150 actual cost of oper- 
esas 0.0082 ation of the Luding- 
be 02 ae ton line on the basis 
peta! 0.0774 of 1,600,000 airplane- 
miles. A total op- 
0.0700 erating cost came to 
$0.375 per airplane- 
shew 0.0168 mile, of which about 
me a pale $0.15 a mile went 


toward general over- 
head, including the 
requirements of op- 
erations, traffic, pub- 
licity, accounting, and general manage- 
ment,—leaving approximately $0.22 a 
mile (or about 60 per cent of the total) 
to cover the maintenance costs of the 
airplanes. Further analysis yielded the 
breakdown shown above. 

The constant care which has been 
exercised in the control of mainte- 
nance costs is one of the principal 
reasons for the absence of ted ink on 
the annual report. There is little 
doubt that the revising of the flying 
equipment with a view toward expedit- 
ing maintenance operations to the limit 
has been one of the most important con- 
tributing factors. With the changes that 
have been made, and with the careful 
training of the line crews to a point 
of maximum efficiency, the time for in- 
specting and servicing an airplane be- 
tween runs bas been reduced from a 
matter of hours to some eight minutes. 
After all, the speed of airline operation 
is dependent not on the actual speed of 
the machine in the air but on the speed 
at which the ground operations can be 
conducted. The problem for the de- 
signer today is not so much concerned 
with air speed, as it is with “ground” 
speed, for it must be cheaper to design 
speed and convenience for maintenance 
into an airplane than it is to build’ it in 
after the airplane has been delivered to 
the operator. 
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The second of two articles. Mr. Gassner concludes his investigation of manufacturing 


costs and performance of a group of passenger carrying airplanes 


Transport planes 


for profit 


N a previous ar- 

ticle (Av1aTION, 

November, 

1931) the weight 
and cost problems 
of single-engined 
planes, equipped 
with 575-hp. en- 
gines, have been investigated, and re- 
lations between wing and power loading 
combinations and performance of the 
plane have been established by using sim- 
plified performance formulas. The data 
so obtained represent of course only 
averages and the specific design of a 
plane wili result in weights, costs and 
performance figures which differ more 
or less from these averages. The data 
obtained enable us to analyze groups of 
planes with varying wing and power 
loadings to establish relations between 
these factors and performance and trans- 
portation cost per passenger-mile. The 
performance formulas were treated in 
AvIATION, January, 1931, page 55, and 
March, 1931, page 187. 

We have given in Fig. 1 (Aviation, 
November, page 637) the limitations 
for wing and power loading combina- 
If we choose for instance a 
power loading of 10 Ib., the gross 
weight for the plane with a 575-hp. 
engine would be 5,750 Ib. With a wing 
loading of 16 ', per sqit., the wing 
area would be 360 sq.ft. The *weigli: 
of the empty plane would be 3,610 Ib. 
according to Fig. 3 (Aviation, No- 
vember, page 639) and the total useful 
load weuld be 2,140 lb. The airpiane 
with same power loading of 10 ib. 
per ap., but with a wing lozci-g of 
14 Ib. per sq.ft. would have a wirig area 
of 412 sq.ft., a weight empty of 3,800 ib., 
and a useful load of 1,950 ib. The re- 
duction of !-nding spee . from 64 m.p.h. 
for the aivplane witt 16 Ib. per sq.f’. 
wing loading to 60 m.p.h. for the plane 
with 14 Ib. per sq ft. wing lo:d'ng, that 
is by 6.25 per cent brought a reductien 
of useful load by 6.25 per cent. The 
maximum speed of the two is respec- 
tiveiy 176 mp.h. ar' 168 mp.h., the 
machine with ‘lower wing loading is 
therefore slower by 4.55 per cent. For 
the cruising seed we obtain respec- 
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tively 146 m.p.h. and 139 m.p.h., the 
slower machine must carry more fuel 
load for same range, which brings a 
further reduction of payload. This 
short example shows that it is most 
essential to investigate all these inter- 
connected problems very systematically 
and we have used data contained in 
Figs. 1 and 3 to make up Table VI. 
Performance calculations have been 
made by using the formulas contained 
in the previous article. Cruising speed 
is assumed to be equivalent to 83 per 
cent of maximum speed and to be ob- 
tained at 85 pe: cent of the r.p.m. of 
normal rated maximrm ‘iorsepower. 
Range for aii planes is taken at 500 
miles at crrisine speed, and fuel con- 
sumption at cruising r.p.m., that is 
1,660 r.p.m., is taken at 0.3 Ib. per 
hp.-hr. for 5/75 hp., equivalent to 
172.5 Jb. or 2° rox'mately 29 gal. per 
hour. ‘Vcig') of pilot—170 lb., weight 


of lubricating oil—90 Ib., and weight 
of radio and other equipment—140 Ib., 
or a total of 400 Ib. are considered as 
part of the dead weight, same as the 
weight of the empty plane. Payload is 
therefore the difference between gross 
weight and weight of fuel, pilot, oil, 
and equipment. 

Useful load (Wut) in this study is 
weight of payload and fuel load. . The 
transportation factor (Wou:/hp.) X 
Veruis, and the method of calculating 
operating cost per hp.-hr. are explained 
in another article (Av1atTion, October, 
1931). The transportation cost per 
passenger-mile is calculated- by the 
formula given in above article, which 


reads 
200 


Cpu = Chp. X (--2 )- 
he. x V 0.3R 





Sales prices of planes with various 
wing area are found in Fig. 3. 

Values for transportation cost per 
290 Ib.-miles as calculated on Table VI, 
are plotted on Fig. 4 for various wing 
and power loa‘ings for a cruising range 
of 500 miles. In the beginning of this 
study we have stipulated that landing 
speed shall not exceed 65 m.p.h. and 
that ‘ransportation cost per 200 Ib.- 

miles, shall not be 
higher than 4 cents. 
All wing and power 
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| loading combinations. 

shown in Fig. 4 be- 

er low the line of trans- 
portation cost of 4 

wee cents and above 
curve representing 

wing loading of 16.5 

= Ib. per sq.ft. fulfill 
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these requirements. 
Fig. 1 has been 
completed by includ- 
~ ing curves of values 
of transportation cost. 
—r— This is shown in 
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Fig. 5. 
Fig. 5 gives the 
answer to the prob- 
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Fig. 4: Transp*‘tation cost per passenger-mile of a 
single-engined piane (575-hp. engine). 500-mile range. 
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necting the points 
A, B, C and D are 
possible and in ac- 


cord with the basic 66 
requirements. The 65 
plane with char- 

acteristics as per 64 
point i, Tk 63 


with a wing loading 
of 16.5 lb. per sq.ft. 
and with a power 
loading of 10.5 Ib. 
per hp., is the fast- 
est possible with a 
transportation cost 
of 4 cents per pas- 
senger-mile. At the 57 
same time it has also 56 
the highest rate of 
climb — 980 ft. per 
min. Its maximum 
speed would be 174 
m.p.h. The airplane 
characterized by the 
values of point B 
has the lowest trans- 


6 8 


Landing speed (m.p.h.) 
o 





portation cost—2.64 

cents per passenger- 8 ° 
mile. Its wing load- 

ing is 16.5 lb. per Fig. 5: 


sq.ft. and its power 
loading 12.62 Ib. per 
hp. The rate of 
climb for this plane is 600 ft. per min. 
and the maximum speed 164 m.p.h. 
Landing speed for planes A and B is 
identical—65 m.p.h A _ reduction of 
transportation cost from 4 cents to 2.64 
cents, that is by 34 per cent has brought 
a reduction of maximum speed from 
174 m.p.h. to 164 m.p.h., that is by 
5.74 per cent, and a reduction of rate 
of climb from 980 ft. per min. to 600 ft. 
per min., that is by 42.2 per cent. The 
operators specific problems will have to 
be considered when finally selecting one 
or the other of these two machines. 
The reduction of maximum speed is 
probably of no great importance, the 
lower rate of climb and the thereby 
determined lower ceiling of the plane 
might make plane B less desirable for 





on cost per 200 lb,-reles (certs) 
4§ 35 30 


a a 
Wing loading (Ib. per sq. ft.) 
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of climb, 
800 F4. _\io 
per 71H, 


yf ate of cli, 
ty 1000 # 


we Y per 10110, 


10 if 12 13 14 
Power loading (Ib. per hp. ) 


Dependence of performance and transporta- 
tion cost of a single-engined plane (575-hp. engine) on 
wing and power loading. 


500-mile range. 


routes which lead over high mountains 
or where take-off at high altitude is 
necessary. 

Airplane D with a wing loading of 
12.68 Ib. per sq.ft. and a power loading 
of 12.68 lb. per hp. has the lowest 
landing speed—57.3 m.p.h. Its trans- 
portation cost is 4 cents per passenger- 
mile, its maximum speed 150 m.p.h., 
and its rate of climb 750 ft. per min. at 
sea level. Compared to 4, which has 
same transportation cost, we find that 
the reduction of landing speed by 13.8 
per cent is paid for by a reduction of 
maximum speed by 13.8 per cent and by 
reduction of rate of climb by 23.5 per 
cent. This must be considered as a very 
high price for slow landing speed. 

Airplane C has the lowest landing 
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speed with simultaneous lowest trans- 
portation cost. We can state, however, 
that its other performance character- 
istics are such that it is the least 
desirable of the group. The _ best 
average machine is probably to be 
found in the middle of the field formed 
by the lines connecting points 4, B, 
C and D. It would have a wing load- 
ing of about 15 Ib. per sq.ft. and a 
power loading of around 12 Ib. per hp. 

The analysis of the cost and weight 
of multi-engined planes is carried out 
in similar manner as shown previously 
for single-engined planes. The engines 
used are assumed to be the same as 
the one used on the single-engined type, 
that is air-cooled radial engines of 
575-hp. normal rated power, and in- 
struments and equipment are selected 
as required by the size of the plane and 
the number of engines used. Table VIT 
gives the weight and cost of outside 
purchased parts of fixed weight and 
price, which parts are identical for all 
planes with the same type and number of 
engines, irrespective of the plane size. 

A number of parts, manufactured by 
the maker of the plane, are identical 
for all plane sizes in the same way as 
has been discussed in the case of the 
single-engined plane. These parts of 
the power plant group of the twin- 
engined type have a weight of 300 
lb. and an approximate cost of $1,300, 
and for the three-engined planes their 
weight amounts to 450 Ib. and their 
cost to $1,950. Flying controls, pilots’ 
seats, stabilizer adjustment mechanism 
in the cockpit, instrument panels and a 
number of various fittings and brackets 
in the cockpit, will weigh for the twin- 
engined plane with single control a 
total of 140 lb. and will have a cost 
of $800; for the dual control three- 
engined plane these parts will weigh 
approximately 230 Ib. and will cost 
$1,100. To the cost price of these parts 
an amount of 20 per cent must be 
added to take care of sales expenses 
and net profit, and including this, the 
sales price of parts of the above two 





Table VI: Dependence of performance and transportation cost of a 575-hp. plane on wing and power loading 
Wing talline. 5.35 3 igs ae a a oa Bass 16.5 15.5 14.0 13.0 
Power GOS: 5 es ks cdo 9 1 13 9 1 13 9 i 13 9 a 13 
Gren: GHIS 5 Aca cn ieee inde ote inisis 5,170 6,320 7,480 5,170 6,320 7,480 5,170 6,320 7,480 5,170 6,320 7,480 
Wil WN nosh 4.ck, coco ee ta, eee Pie 313 383 453 334 407 483 369 452 535 398 486 575 
Maina eet. se A 183.5 171.5 162.5 179.5 168.0 159.0 174.0 162.5 153.5 169.5 158.5 150.0 
Crlitieig GO. 62 eS scr 152.5 142.5 135.0 149.0 139.5 132.0 144.5 135.0 128.5 141.0 131.5 124.5 
etl CE Go vison bo ctinic, cos ae oa eee 1,350 875 550 1,380 910 590 1,420 970 645 1,460 1,000 675 
Lanes Gti so 5 eek Sk ee 65 65 65 63 63 63 60 60 60 58 58 58 
Weolgh mae ea ees Ee eS es 3,450 3,700 3,970 3,500 3,800 4,075 3,650 3,960 4,275 3,760 4,090 4,430 
Fuck tee Soe mallee. 50s ee es 565 605 640 580 620 655 600 640 670 610 655 695 
Pilot, oh, Geli 3. SS eS 400 400 400 400 400 400 400 400 400 400 400 400 
Paytiedl. «55 costs oo cee Pie A Pon 755 1,615 2,470 690 1,500 2,350 520 1,320 2,135 400 1,175 1,855 
Total mastel taal Fos 6ccnc cee: BE: 1,720 2,620 3,510 1,670 2,520 3,405 1,520 2,360 3, 205 1,410 2,230 2,950 
Wor (payload and fuel load)................. 1,320 2,220 3,110 1,270 2,120 3,005 1,120 1,960 2,805 1,010 1,830 2, 550 
Wor ; 
et GF aan cy catenins yce eet eee 350 550 730 329 515 698 281. 460 627 246 418 553 
hp. 
Sales price (dollars)......................... 22,500 23,700 24,600 22,900 24,000 24,900 23,300 24,575 25,450 23,900 24,950 25,800 
Sales price (dollars), per rated BR SCR bee eS 39.15 41.20 42.80 39.80 41.70 43.30 40.50 42.70 44.25 41.60 43.40 44.90 
Operating cost per hp.-hr. SON s osc eikand os 6.900 7.060 7.175 6.950 7.100 7.220 7.000 7.175 7.280 7.100 7.225 7.330 
Transportation cost per 200 Ib.-mile (cents).... 6.900 3.530 2.470 7.760 3.890 2.630 10.700 4.600 3.260 14.800 5.390 3.640 
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Table VIII: 










lb. dollars Ib. 
Outside purchased 


(fixed weight and cost)... 2,535 16,247 2,535 
Parts manufactured by plane 

firm (fixed weight and 

NN GS cine'd Garth's hire 440 «2,520 440 
Cost of assembly work......  ..... E06 ....., 
Development and tools... ..... Cae score 


Dependence of weight empty and sales price on size of a 
twin-engined plane (575-hp. engines) 


Wing urea (sq.ft.)......... ——500—. ——_—600-—__.. —_—_-700. —_—800- 
dollars Ib. dollars Ib. dollars 





Table VII: Outside purchased parts of fixed weight and price, 
irrespective of type and size of plane. 


Engines with carburetor, fuel pump, generator drive, primer pump, radio shields, metal propellers. 
Tachometers, oil and fuel pressure gauges, oil thermometers, altimeter, air speed and bank and turn indicators, compass 
I aed Sore ee a I Oe nt Reba bonbyededertiace , 

Landing gear parts, wheels with brakes, tires and tubes, tail wheel, oleo shock absorbers. . 
Electrical system, battery, electric inertia starter, generator landing lights, instruments, eshies and waleches, etc. 
Miscellaneous equipment, fire extinguishers, first aid kits, safety belts, flare installation. . 





16,247 2,535 16,247 2,535 16,247 2,535 


2,520 440 = 2,520 440 2,520 440 





Total fixed weight and cost 2,975 21,667 2,975 


Weight and sales price of 
parts which change with 








21,667 2,975 21,667 2,975 21,667 2,975 


15,000 3,385 16,700 3,810 wesc 4,280 


























size of plane............. 2,570 13,350 2,970 
Weight empty............. | eee 5.945 
MI nas eco ede vase: aed. eee 

12,500 


__ 12,000 
= 11,500 
F sco “a 
= 67% 
7 = 
F 6% 
= 
9500 &~ 
as 
3 
59 4 





1,300 
Wing area (sq. ft.) 
Fig. 7: Dependence of weight empty 
and sales price on size of a tri-engined 
Plane (575-hp. engines). 





Sales price (dollars).................... 35,900 





Sales price per rated hp. (dollars)........ 31.30 






Operating cost per hp.-hr. (cents)........ 6. 160 
Transportation cost per 200 Ib.-mile - 
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Twin-engined planes Three-engined planes 
Weight Price Weight Price 

(Ib.) (dollars) (Ib.) (dollars) 
1,950 12,500 2,925 18,750 
15 250 20 300 

30 140 35 160 

250 500 360 900 
250 1,300 300 1,670 

40 80 50 90 


900-— 
Ib. dollare 


16,247 


2,520 
1,400 
1,500 


21,667 


19,800 





Weight, empty Ib.) 


7,500 
7,000 
6500 
6,000 


5,500 


5000 


14, 
I, 





770 3,690 


477 


16, 


247 


opt 


500 600 700 800 300 
Wing area (sq. ft.) 


Fig. 6: 
and sales price on size of a twin- 
engined plane (575-hp. engines). 





1,000 


Table IX: Dependence of weight empty and sales price on size of a 
tri-engined plane (575-hp. engines) 


Wing area (sq.ft.).......... —— 900——_— 
Ib. dollars 
Outside purchased parts 
(fixed weight and cost)... 3,690 24,057 
Parts manufactured by plane 
firm (fixed weight and 
Se sscoieini.n Ac Chk sates 680 3,660 
Cost of assembly work...... ..... 2,000 
Development and tools... ..... 2,000 
Total fixed weight and cost 4,370 31,717 
Weight and sales price of 
parts which change with 
size of plane............ 5,450 27,000 
Weektomely....0.....:.. 90M ..<.. 
eae 58,717 





37,100 36,600 37,800 37,250 
32. 30 31.80. 32.90 32.50 


6. 230 6.200 6.280 6. 250 


3.740 5.870 4.180 7.060 


Wa ie 56 ec aed 16.5 15.5 14.5 
NN oo is a6 oe aWie siglo s ee ase 8 9 8 9 8 y 
REPU NR So citicie diev-ondiviaiasine as wee 9,200 10,350 9,200 10,350 9,200 10,350 
Rs icc Slits vs oink Sateen yeaa 558 626 594 667 635 713 
| ERP SEED PE SE 185.5 177.5 181.5 173.0 176.5 168.5 
i Re ta ae a 154.0 147.5 151.0 143.5 146.5 140.0 
NIN hae yi is Sg Soaks alwbdnw 1,550 1,350 1,600 1,400 1,650 1,450 
MNES So thai es .8 Ss Swe'c ic a dae 65 65 63 63 61 61 
DS EE Se Dee ee eee 5,800 6,075 5,950 6,250 6,125 6,500 
ee, EE A 1,120 1,170 1,140 1,200 1,175 1,230 
Pilot, oil, equipment...:............... 500 500 500 500 500 500 
a aes Sia ics a ops. kc Acie Ooi dincte 1,780 2,605 1,610 2,400 1,400 2,120 
Total useful load...................... 3,400 4,275 3,250 4,100 3,075 3,850 
Wt Payload and fuel load.............. 2,900 3,775 2,750 3,600 2,575 3,350 
Wut 

bp. Wie iathiliny ah tieipis 660d a age Wevigs we 389 483 361 450 328 408 


38,600 
33.60 


6. 325 


4.900 


Ib. 


3,690 








——1000 ——. —— 1100 —— — 1200 ——. 
dollars Ib. dollars lb. dollers 

24,057 3,690 24,057 3,690 24,057 

3,660 680 3,660 680 3,660 

po eee 2,000 2,000 

SOO: 30% 2,000 2,000 

31,717 4,370 31,717 4,370 31,717 

29,200 6,600 31,400 7,230 33,400 

nn 10,970 5c CE cae 

GRR * Wes ks 63,117 65,117 


Table X: Dependence of performance and transportation cost on wing and power loading of a 


24,057 





21,870 
2, 187 





“wy 2 2.8 
Sales price ( thousand dollars) 


ust 
vi 


Dependence of weight empty 


——1300——~ 


Ib. 


3,690 


dollars 


24,057 


3,660 





31,717 
35,300 


67,017 


twin engined plane (575-hp. engines) 








13.5 12.5 
ee on ‘ _ A *~ 
S 9 10 8 9 10 10.5 
9,200 10,350 11,500 9,200 10,350 11,500 12,075 
682 765 850 736 825 918 965 
171.5 164.0 157.5 166.5 159.5 152.5 150.0 
142.5 136.0 131.6 138.0 132.5. 126.5 124.5 
1,800 1,400 1,150 1,850 1,500 1,250 1,150 
59 59 59 57 57 57 57 
6,300 6,675 7,050 6,550 6,925 7,325 7,550 
1,210 1,270 1,315 1,250 1,300 1,365 1,385 
500 500 500 500 500 500 500 
1,199 1,905 2,635 900 1,625 2,360 2,640 

2,900 3,675 4,450 2,650 3,425 4,225 4,525. 
2,400 3,175 3,950 2,150 2,925 3,725 4025" 
298 376 450 258 338 410 437 
38,100 39,400 40,700 39,000 40,300 41,600 42,200 

32.20 34.30 35.40 34.00 35.20 36.20 36.80 

6.300 6.375 6.450 6.350 6.440 6.510 6.550 
8.800 5.700 4.300 11.700 6.850 5.020 4.560 
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Table XI: Dependence of performance and 
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transportation cost on wing and power loading of a tri-engined plane (575-hp. engines) 








Wing loading ............... 16.5 15.5 14.5 13.5 12.5 
— A ~ a A ani “ ‘ - * m~ ae X | 

Power loading................. 10 a 12 10 11 12 12.5 10 I 12 10 iW 9 10 
Groans WGN ic dec Se cee ees 17,250 19,000 20,700 17,250 19,000 20,700 21,550 17,250 19,000 20,700 17,250 19,000 15,500 17,250 
Wine sn ki 5c iAsee,.ccs. 3 1,045 1,150 1,255 1,110 1,228 1,338 1,390 1,190 1,310 1,425 1,280 1,410 1,240 1,380 
Maximum speed............... 170.5 164.0 159.0 166.0 160.0 155.0 152.5 162.0 156.0 151.0 157.5 152.0 159.2 152.5 
Cruising speed................. 141.5 136.0 132.0 138.0 133.0 129.0 126.5 134.5 129.5 125.5 131.0 126.0 132.5 126.5 
Rate Gis iodo yk ss be stes 1,080 875 700 1,120 900 740 660 1,150 950 780 1,250 1,000 1,500 1,350 
Landing apeed.<......00 0505s cée 65 65 65 63 63 63 63 6! 61 61 59 59 57 57 
Weight empty................. 10,650 11,300 11,920 11,050 11,750 12,420 12,750 11,520 12,250 12,930 12,075 12,850 11,840 12,680 
Fuel for 500 miles............... 1,830 1,900 1,960 1,875 1,950 2,000 2,050 1,925 2,000 2,060 1,975 2,050 1,950 2,045 
Crew, oil, equipment............ 700 700 700 700 700 700 700 700 700 700 700 700 700 700 
Pagten@ sss. Kidiies ie SRA AR 4,070 5,100 6,120 3,625 4,600 5,580 6,050 3,105 4,050 5,010 2,500 3,400 1,010 1,825 
Total useful load............... 6,600 7,700 8,780 6,200 7,250 8,280 8,800 5,730 6,750 7,700 5,175 6,150 3,660 4,570 
Wu Payload and fuel load....... 5,900 7,000 8.080 5,500 6,550 7,580 8,100 5,030 6,050 7,070 4,475 5,450 2,960 3,870 
Wu 
= Nites ser ase 4k oa <e een 484 552 618 440 505 567 594 392 453 515 340 398 227 284 
Sales price (dollars)............. 61,906 64,200 66,200 63,400 65,700 67,500 68,200 65,000 67,100 68,700 66,600 68,500 65,900 68,100 
Sales price per rated hp. (dollars). 35.90 37.20 38.50 36.80 38.10 39.20 39.60 37.80 39.00 39.90 38.70 39.80 38.20 39.60 
Operation cost per hp.-hr. (cents) 6.485 6.575 6.670 6.550 6.695 6.720 6.750 6.620 6.710 6.770 6.680 6.760 6.650 6.750 
Transportation cost per 100 Ib.- 

mille (ee a ns Oe oe 3.690 3.270 2.840 4.520 3.710 3.220 3.030 5.470 4.420. 3.710 7.030 5.450 17.300 10.100 


groups is $2,520 for the twin-engined 
planes and $3,660 for the three-engined 
types. The total weight of this group 
is respectively 440 and 680 tb. 

The cost of assembly work, includ- 
ing all labor as outlined in detail for 
the single-engined plane, figures, in- 
cluding 20 per cent for sales expenses 
and net profit, to $1,400 for the twin- 
engined types and to $2,000 for the 
three-engined planes. 

For engineering and developmental 
expenses costs of $1,500 and $2,000 
respectively, have been assumed. 

Weight and cost of parts of the 
planes which change with the size of 
the plane, as wings, fuselages, tail sur- 


Stalling speed (m.p.h.) 


7 8 9 10 ft 
Power loading { ib. per hp.) 


Fig. 8 (left): ‘Limitations of wing and power leading for required performance and transportation cost of 
a twin-engined plane with two 575-hp. engines. Fig. 9 (right): Limitations of a tri-engined plane with 
three 575-hp. engines. 





faces, cabin floors and walls, cowlings, 
etc., have been calculated in similar 
manner as has been outlined for the 
single-engined planes, and the results are 
contained in Tables VIII and IX. 
When comparing the weights of parts 
which change with the size of the plane, 
as given in Tables VIII and IX, it will 
be found that the weight of these parts 
for a plane of 900-sq.ft. wing area is 
taken as 4,280 Ib. for the twin-engined 
plane and as 5,450 lb. for the three- 
engined plane. This is explained by 
the fact that the 900-sq.ft. wing of the 
twin-engined plane would have to be 
designed for a wing loading of approx- 
imately 12.5 Ib. per sq.ft., while the 
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500-mile range. 





wing loading of the 900-sq.ft. wing for 
the three-engined plane would be about 
17 lb. per sq.ft. A higher loading per 
sq.ft. wing area increases, of course, 
the size of structural members in the 
wing and thereby the weight. Further- 
more, fuselages and cabin space as well 
as cabin equipment will be heavier for 
the three-engined plane, and the struc- 
tural and installation requirements for 
the third engine give additional dead 
weight. 

Figs. 6 and 7 show the values of 
Tables VIII and IX respectively, plotted 
over wing area. 

Investigation of airplanes having 
wing and power loading combinations 
as given by the 
limitations of Fig. 
2 (Aviation, No- 
vember, page 637) 
have been carried 
out in Tables X and 
XI. The basic per- 
formance require- 
ments as stipulated 
in the beginning of 
this study are as- 
sumed to be in 
force. Range for 
all planes is 500 
miles at cruising 
speed, the twin-en- 
gined planes carry 
one pilot, the three- 
engined ones carry 
a crew of two. 
Operation cost per 
hp.hr. and trans- 
portation cost per 
" 200 Ib.- mile, are 

calculated by the 

method as described 
0 in the study “The 
Economic Aspect of 
Transport Plane 
Design” (Avia- 
TION, October, 
1931). 

Figs. 8 and 9 
show the values of 
transportation cost 


a BR a 
Wing loading ( |b, per sq. ft.) 
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as calculated in Fig. Table XII: 


6 and Table X and 


Lowest possible transportation cost for 
single, twin and three-engined planes 


in Fig. 7 and Table Single  Twin- §Three- 
XI, respectively, plot- — — engined 
j j ; plane plane plane 
eg aac Sisk, GB disp 
: e engine) engines) engines) 
ings, together with the ei. os cccecvsss0s 16.50 16.50 16,50 
limitations for per- Power loading........+....00++ 12.65 9,22 12.28 
formance, The values TEE SRSA a een 440 642 1,285 
of wing and power Gross am abhi aew oss — _ — 
H : } i ME shiaveds cuseue : ‘ 57.5 
loadings in the area aiaencaend Dy abesadebss ds 133 146 131 
formed by the curves Meet. .oooccs ence cues. 600 1,275 660 
connecting the points Landing speed................. 65 65 65 
A, B and C in Fig. 8 Weight empty................. 3,925 6,200 12,100 
give possible combina- Useful load (total)............. 3,335 4,400 9,100 
tions for twin-engined mig -_ om dow eg ame 
planes equipped with Seles peice (illan}............ 24,400 37,200 66,700 
two 575-hp. engines. Sales price per rated hp. (dollars) 42. 40 32. 30 38.79 
The highest obtain- Operating cost per hp.-hr. (cents) 6.95 6. 25 6.69 

able speed would Transportation cost per passen- 
ger-mile (cent8).............. 2.64 3.63 2.73 


be 180 m.p.h.,  in- 
dicated by point A, 
with a_ transporta- 
tion cost per 200 Ib.-mile of 4 cents; 
the lowest possible landing speed with 
a transportation cost of 4 cents and 
a maximum speed of 150 m.p.h. would 
be 60 m.p.h. The plane as indicated 
by the values of point B has the lowest 
transportation cost with the given per- 
formance limitations. In a similar way, 
limitations for three-engined planes are 
indicated in Fig. 9 by the curves con- 
necting the points 4, B, C and D. 

The possible field of wing and power 
loading conibinations for the twin- 
engined type is very much smaller than 
the one for three-engined planes. It 
will be far more difficult to design a 
twin-engined plane so that is fulfills the 
given basic requirements as to perform- 
ance and operating cost, than it would 
be to design a tri-engined plane for the 
same requirements. 

A study of Figs. 5, 8 and 9 indicates 
that the single-engined type will give 
the lowest possible transportation cost 
per passenger-mile, the three-engined 
plane will be a close second, and the 
twin-engined type will be the most ex- 
pensive one. Table XII gives com- 
parative values for these three types, 
taking into consideration only the 
lowest possible transportation cost per 
passenger-mile. 

While the twin-engined plane has the 
highest transportation cost per passenger- 
mile, it has also the highest perform- 
ance figures and this fact will make 
the type interesting when operation 
conditions warrant a lowering of the 
economy to obtain high speed or high 
rate of climb. Other comparisons be- 
tween the three types are of course 
possible, as for instance investigation 
of performance characteristics for given 
values of transportation cost. 

It must be stated again, that the 
- performance and weight, as well as 
price calculations carried out in this 
study, have been made under certain 
fixed assumptions. The performances 
as calculated by use of simplified for- 
mulas contain of course a certain pos- 
sibility of error, which seems, how- 


ever, to be within reasonably small 
percentages. It must be remembered 
also that the formulas used in these 
performance calculations were based on 
the assumption that the planes are de- 
signed with every attention to good 
streamlining and to best obtainable 
aerodynamic efficiency. If planes not 
falling in this class are to be inves- 
tigated, the formulas must be revised 
accordingly, and landing and cruising 
speeds must be determined for the 
given condition. It must be pointed 
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out in this connection, that the influence 
of speed appears twice in the calcula- 
tion of the transportation cost per pas- 
senger mile, once when the amount of 
fuel for a range of 500 miles is being 
determined, and the second time when 
calculating the transportation factor. 
After the approximate characteristics 
and iimitations of the new plane types 
have been developed by the method out- 
lined in this study, it is advisable to 
investigate further a group of planes 
30 selected.. This can be done by mak- 
ing exact performance calculations and 
weight estimates based on actual pre- 
liminary layouts of the various planes 
and by determining production costs for 
the selected type of design. If the 
planes are to be equipped with engines 
and instruments different from the 
types analyzed in this study, the tables 
of weight and cost of outside purchased 
parts have to be made up and weight 
and costs of other parts, as radiators, 
radio, pontoons, etc., have to be con- 
sidered appropriately. Results of these 
calculations can be plotted in a similar 
manner as shown here, and the final 
selection of the optimum type will be 
easy. It is believed, however, that the 
method outlined here gives valuable 
information for the determination of 
approximate plane characteristics and 
that the visualization of performance 
and transportation cost curves serves 
to weigh one factor against the others. 


Spark plug testing 





Testing spark plugs under full cylinder pressure of 65 to 70 Ib. per sq.in. 
in the Alhambra shop of T. & W. A. 


PARK plugs are cleaned and given 

an operating test after each 24 hours 
of operations on planes of T. & W. A., 
Inc. This is accomplished by placing 
the plugs one at a time in a testing ma- 
chine which puts them under a pressure 
of 65 to 70 lb. per sq.in. The firing 
chamber is equipped with a glass win- 


dow through which the mechanic may 
observe the action of the plug when a 
sparking current is supplied. Such test- 
ing machines are commonly used in 
automotive repair shops and have proved 
to be invaluable in T. & W. A. air- 
craft engine servicing as they eliminate 
guesswork from spark plug servicing. 
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OPERATIONS AND TRAFFIC MANAGEMENT 


Airline cards 
in hotel rooms 


N REPLY to the traveler who con- 

tends he prefers to take a sleeping car 
between points of call rather than con- 
sume any part of his business day in 
making the trip by air, Century Pacific 
Lines has placed under the glass tops 
of bureaus in the guest rooms of many 
hotels a card bearing the legend: Why 
not stay tonight in a comfortable hotel 
room and take Century Pacific Lines 
plane in the morning? 

Rates and schedules, of course, are 
obtainable from the hotel porter. The 
company considers that these cards have 
been very effective traffic promotion 
media, especially as there are late after- 
noon, early evening and early morning 
planes which accommodate the traveler, 
particularly the salesman, with minimum 
interference with business hours. 


Lettered clock faces 
for radio control 


SERIES of synchronized electric 

clocks installed in radio dispatching 
rooms of United Air Lines has sim- 
plified radio control of airplane move- 
ments. The clock face measures about 
18 in. in diameter; around the rim the 
minute segments are lettered at one or 
two minute intervals with the abbrevia- 
tion of a division of the airline. The 
minute hand successively designates the 
portion of the line over which radio 
communication is to be permitted, thus 
eliminating the possibility of garbling 
messages because of two or three con- 
versations being attempted at the same 
time. 

Thus, in any one hour there are four 
times when conversation may be held 
with planes on each section of the en- 
tire division, once every fifteen minutes. 
In addition there is one blank minute 
in every five-minute period for emer- 
gency communication or calls of a non- 
routine nature, and there is a two 
minute period in each ten minutes 
during which direct station-to-station 
communication is permitted. Since 
each airline is assigned but a single 
frequency upon which to broadcast, it 
is apparent that, with the great range 
of the present sending and receiving 
sets, some such system is essential to 
successful communication. 

Abbreviations on the clock indicate: 





in all 

dispatching 

offices in order to control time 

of radio broadcasts to planes in 
flight 


Electric clock installed 
United Air Lines 


Boeing — Eastbound, Boeing — West- 
bound, Pacific Air Transport—North- 
bound, Pacific Air Transport—South- 
bound, Varney Air Lines—Eastbound, 
Varney Airlines—Westbound, and sta- 
tion listings such as Oakland-Cheyenne, 
Cheyenne-Oakland, Seattle-Oakland and 
San Diego-Oakland. 


New portable steps 
for passengers 


N ADDITION to its conventional 
portable stairs has been introduced 

by Varney Air Service to make board- 
ing or leaving its planes easier for the 
passengers. The addition is a sort of 
gangplank which extends out over the 
low wing of the Lockheed Orion from 
the top step of the portable stairs to 
the door. This obviates the necessity 


of stepping on the wing itself and pro- 
vides rails for the passenger to grasp. 
The gangplank is slid back onto the 
It pro- 


regular steps when not in use. 


tects the plane, speeds the loading and 
unloading operations and is easy to han- 
dle; it has been in use on the high speed 
service operated between San Francisco, 
Sacramento and Los Angeles. 


Eastern’s 
hostess system 


OUNG women were installed as 

hostesses on the Condors operated 
by Eastern Air Transport, Inc., between 
New York and Richmond late in 1930 
to test out the advisability of employing 
them as regular members of the crew. 
Since that time the hostess service has 
proven so popular with passengers and 
so satisfactory to the company it has 
been made a permanent feature. 

One factor behind the beginning of 
the service was the belief that a greater 
volume of women passengers would re- 
sult from having women as members 
of the crew. This has been found to be 
entirely correct; a larger percentage of 
passengers than before are women. The 
other factor was that the presence of a 
woman attendant would more accurately 
carry out the general plan of the service 
and equipment, give the passenger the 
maximum ease of mind, especially on 
his first flight, and impress all with the 
fact that flying is not a hazardous un- 
dertaking. 

The young women selected are put 
through a period of intensive training 
before going into service. For a few 
months there were many changes in the 
personnel until women suited to the 
position were secured. E.A.T. has a 
file of several thousand letters from its 
passengers commending the service 
generally and especially mentioning the 
helpfulness of the hostesses. The serv- 
ice is now in charge of Mrs. Ann Porter 
Cullman. 





The Varney “gangplank” 





708 





AVIATION 
December, 1931 


Flying Equipment 


THREE NEW 
MILITARY PLANES 


HE three machines shown in the 
accompanying illustration, are 
among the groups which have recently 
‘been delivered to the Army iz Corps 
for experimental or regular service. 
The Keystone B-5-A bomber is the 
latest development of the well known 
LB-6 type, first developed for the army 
in 1927. It is designed for long range 
operation with heavy bombing loads and 
is powered with two Wright R-1750 
engines. A series of ten service test 
airplanes of a similar size and type, 
known as the YIB-4 and YIB-6, 
powered respectively with Pratt & 
Whitney R-1860’s and Wright cyclone 
R-1820-E’s have also been delivered. All 
these machines are designed to carry a 
crew of five men, a bomb load of 2,200 





Ib., three flexible machine guns, and 
service type radio equipment. 

The two-place biplane is the new 
Curtiss Falcon, also a development from 
earlier types, but carr.ing a number of 
refinements both in power plant and in 
external arrangements. The machine is 
designated as the O-39 observation type, 
and is powered with a Conqueror direct- 
drive prestone-cooled engine. Improved 
performance has been obtained by care- 
ful attention to streamlining the under- 
carriage, the engine cowling and radia- 
tor mounting. The machine shown in 
the photograph has been equipped with 
a special enclosure over the comkpit for 
executive use. 

The third machine is a i:elatively new 
type of low wing bombardment airplane, 
designed for high speed over long 
ranges. It was built by the Boeing Air- 
plane Company of Seattle, Wash., 
powered with two Pratt & Whitney 


EL 


The new Curtiss Falcon 








Right: Low-wing Boeing bomber 
Below: The Keystone B-5-A 








Hornet engines of 575 hp. each. The 
airplane is to be designated as the B-9. 
It carries a crew of four men; a gun- 
ner-bomber in the nose, a pilot aft of 
him, and two men in the rear cockpit— 
a gunner-pilot, and a radio operator. 
The undercarriage is fully retracting 
into the lower surface of the wing. 


SOVIET ANT-14 
TRANSPORT 


OME specifications are available on 
the new Soviet transport airplane 
(page 621, Aviation, November, 1931) 
designed and built by Soviet engineers as 
the first unit on a line to connect Mos- 
cow with the Far East. 

The machine is a high wing, full 
cantilever monoplane powered with five 
radial air-cooled engines, four of which 
are mounted in the leading edge of the 
wing and the fifth in the nose of the 
fuselage. Each engine is rated at 480 
hp., giving a total of 2,400 hp. for the 
machine. Fuselage, wing and tail sur- 
faces are built entirely of duralumin, 
and the landing gear is of chrome 
molybdenum steel tubing. Engine 
mounts are also of welded steel tubing 
and are demountable from the wing 
structure. 

The arrangement of the cabin and 
pilot’s cockpit follows modern transport 
practice. Seats for 32 passengers are 

arranged in the three 
sections of the cabin. 
The usual toilet and 


Air Corp 


baggage accommoda- 
tions are provided, 
and the cabin is ar- 
ranged so that it 
may be equipped for 
night accommoda- 
tions with minor 
changes. Heating 
and ventilating 
equipment are pro- 
vided. The pilot’s 
cockpit is located 
ahead of the cabin 
on a level with the 
leading edge of the 
wing. Space is pro- 
vided for two pilots 
and a radio operator. 
As in the Do.X, a 
separate engine room 
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The Curtiss-Wright three-place biplane 


is provided for a mechanic and the 
engine operating and instrument equip- 
ment. An electrica] signal system be- 
tween the latter compartment and the 
cockpit provides means of communica- 
tion between pilots and mechanic. The 
heating and fire extinguishing equip- 
ment is also controlled from the engine 


room. The general specifications of the 
machine are: 
GUO. 6 5 St bie nina an need meean 125 ft 
LAGE sive ck Sek cise Cee 79 ft. 
Wi WUD ia. 5 o5ss chi cates cares on 2,700 sq.it. 
Grease WOIGUE 6.6.0. dink eo cacucaeawe © 39,600 Ib. 
BREEZE JUNIOR 
MONOPLANE 

SIDE-BY-SIDE two-place open 


monoplane of conventional parasol 
type has been tested by the Breese Air- 
craft Corporation, Portland, Ore. 
Powered with the Szekely 45-hp. engine 
the plane has been flown on a demonstra- 
tion tour of the entire Pacific Coast 
territory. 

The fuselage is of rigid steel t ibe 
construction, the wings are of spruce 
with built up spars, and fabric cover- 
ing is used throughout. Airwheels are 
standard equipment on a rigid truss 
landing gear, with Rusco type shock 
absorbers optional at extra cost. 


SPOR i ose BONS O eee eees tone 36 ft. 6 in. 
leapt <.62e45s Qttinte se ces ocean 21 ft. 0 in 
Wins QO 6655S ee eee 152 sq.ft 
Groene “SI. 5e5 ki Kas Ses 2 HRS eS 900 Ib 
Weolint: Ro oo inc wos ee es ve eee 450 Ib 


CLUB PLANE 
BY FORD 


SPECIAL model Ford monoplane 

was recently shipped to Manchester, 
England, for demonstration purposes by 
pilots of the Ford Motor Company, Ltd., 
in Great Britain and on the Continent. 
The airplane was notable on account 
of its attractive interior arrangement 
and decoration done in an English hunt- 
ing scene motif, with color scheme in 
brown, green and tan, to carry out the 
effect. Club type reclining chairs for 


six persons and a divan for three con- 
stituted the seating equipment. Extra 






The Breese 
Junior 


luggage and locker space, as well as 
full toilet equipment were made 
available. 

The machine was of the recent high 
speed type with completely faired under- 
carriage and equipped with ring cowling 
around the three Pratt & Whitney Wasp 
engines. Auxiliary gasoline tanks to 
permit long tours were also installed. 
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CURTISS-WRIGHT 
THREE-PLACE 


HE Curtiss-Wright Airplane Com- 

pany of Robertson, Mo., has recently 
announced a new three-place open land 
biplane, designed primarily for sports 
purposes, but which may be readily 
adapted to mail or cargo use by closing 
over the forward cockpit. The machine 
is a conventional type staggered biplane 
ot relatively clean external appearance, 
being free from unfaired external pro- 
jections. Considerable attention has 
been given to the streamlining of the 
undercarriage 
and to the pro- 
vision of gen- 
erous fillets 
where the 
lower wings 
meet the fuse- 
lage. A_ full 
cowl of the 
N.A.C.A. type 
surrounds the 
400-hp. Wright 
Whirlwind air-cooled engine. Hamilton 
Standard metal propeller is regular 


equipment. The general specifications: 
BNE i u:. dsc no RRBs ce de 31 ft. 0 in. 
I 5 sin he htles einkenneed 23 ft. 2 in 
. 0  SE E asp a aes 247 sq.ft 

OE RUNING» 9. 3 34 baw s+ oredr ke 3,000 Ib 
Welt Gey. a oid coe cc eee ses ecrcs 1,925 Ib 





Ring Cowling 


To THE EpiTor: 

On page 521 of the September issue 
of AvIATION, there is a reference to 
recent experiments concerning the pos- 
sibility of applying the principle of the 
Ring to other parts of aircraft than the 
radial engine. You suggest in par- 
ticular two parts amenable to this kind 
of treatment, namely, (1) windscreens 
and (2) wing roots. On this subject, 
I would like to draw your attention to 
my original report on the Ring (R. & M. 
No. 1267) where, amongst other ap- 
plications of the Ring principle, the 
above cases are mentioned, and experi- 
ments described showing that a reduc- 
tion in resistance accompanies the use 
of aerofoils employed in the manner 
suggested. 

A little more detail of the application 
to wing roots is given in the Journal 
of the Royal Aeronautical Society for 
October, 1930. Although an ap- 
preciable reduction in drag was obtained 
it was not as great as that obtained by 


filleting the wing-body junction in the 
now usual manner. 

Later in the same number of AvIATION 
the sketches you show of the application 
of aerofoils to a cabin monoplane wind- 
screen indicate that the principle is now 
being more widely recognized than 
hitherto. The ring-aerofoil may be 
likened to a signpost placed at a corner 
to tell the air where to go and as such 
it is necessary that its attitude should 
also take account of where the air is 
coming from. If it is not properly 
placed it will be ignored, for the air, 
though it may be coaxed, cannot be co- 
erced, and the result will be confusion 
worse confounded. 

It is gratifying to find that this prin- 
ciple is being increasingly utilized. I 
have given some further examples of it 
in the Royal Aeronautical Society Jour- 
nal for August, 1931 (and in R. & M. 
1394). 

H. C. H. Townenp 
Teddington, Middlesex, England 





$1,000,000 in cash 
flown to Virginia bank 


J-6 Travel Air was chartered re- 

cently by the First National Bank 
of Danville, Va., to import $1,000,000 
in $5, $10, and $20 bills from the 
Federal Reserve, the First National, 
and Merchants National banks in Rich- 
mond. The flight was made as a 
demonstration of the effectiveness of 
aircraft fer such shipments and of the 
resources of the bank. It was not 
occassioned by any emergency need for 
cash, though it is obvious the airplane 
might easily be used to advantage in 
such emergencies. 

The currency was packed in five 
canvas bags the whole shipment weigh- 
ing about 500 lb. The plane was sur- 
rounded by a police cordon on landing 
at the airport wiere the money was 
transferred to a limousine, the police 
escort remaining with the shipment 
until it was safely deposited in the bank 
vaults. The flight from Richmond was 
made in an hour and 35 minutes and 
the trip from the airport to the bank 
in about ten minutes. 


Planes sow rice 
in southern California 


HE majority of rice sowing in 

southern California is now done by 
airplane instead of conventional meth- 
ods. One operator, Col. L. G. Irving, 
has twelve machines on this work during 
the six weeks when planting is done. 
This period precedes the crop and tree 
dusting periods and practically the same 
equipment is used. Each plane can 
plant between 200 and 300 acres per 
day, applying seed at the rate of 100-170 
Ib. per acre, according to the type of 
seed and soil. 

Profit under normal conditions is 
about one-third the gross income. The 
charges for sowing are 75 cents, 90 
cents and $1 per acre for the three 
methods—flying in one direction only, 
flying back and forth, or flying criss- 
cross, respectively. Sowing is done 
during daylight hours with the excep- 
tion of two hours in mid-day when air 
conditions usually are not favorable. 
Each plane makes 60 to 80 landings 
per day and the engine is stopped only 
at noon and at the close of the day. 
Fueling is done while the engine is 
idling during the loading of seed to 
save time. 
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Aireraft at Work 


Rice planting is very exacting as the 
contract requires an even sowing. 
Usually about 4 in. of water covers the 
fields to aid the germination of the 
seeds. Besides rice planting, and crop 
and tree dusting, the planes are used in 
oil spraying of swamp areas, re-seeding 
grazing lands and spreading chemical 
fertilizers. 


Mamer plane carries 
forest fire fighters 


FORD transport was used effec- 

tively last season by Mamer Air 
Transport, forest fire patrol contractor 
in the Northwest, to carry government 
fire fighters and their equipment from 
Spokane to fires in Idaho and the Nez- 
Perce Forest. The trips, made in about 





(Left to right) John Fornasero, pilot, P. A. McDonough, 


photographer, and T. Claude Ryan, 
T. CG Ryan Aeronautical Company, 


Hugershoff camera before its installation in the Fair- 
child monoplane used in mapping Death Valley for 
the U. 8S. Department of the Interior. 


two hours by plane, would have required 
four or five days by other means of 
transportation into the remote forest 
regions. 

The transport carried 300 men and 
their equipment and 60,000 Ib. of mis- 
cellaneous equipment and supplies. The 
seats were removed to make possible a 
maximum load of between 2,500 and 
3,000 Ib. Sometimes it was necessary 
to climb to 14,000 ft. to clear moun- 
tains or clouds of smoke. There were 
ho serious accidents despite the diffi- 


president of the 





cult and hazardous operating conditions. 

Two landing fields in the forest re- 
gion were used; one is the Chamberlain 
Station Meadow Field in the Idaho Na- 
tional Forest, 6,000 ft. above sea level, 
and the other is at Moose Creek in the 
Selway National Forest. The latter 
was built by the Forest Service for 
the use of cooperating aircraft. It is 
1,700 ft. long and surrounded by moun- 
tains and tall, dense timber. 


Death Valley mapped 
under severe conditions 


OR the first time the United States 

government has made an aerial survey 
the famous Death -Valley in Inyo 
County, Cal. The area has been mapped 
roughly at various times but no two 
maps agree and the 
inaccessibility of the 
valley makes aerial 
survey much more 


effective than a 
ground survey could 
be. 


Under a contract 
with the Geological 
Survey of the In- 
terior Department, 
the T. C. Ryan Aero- 
nautical company of 
Sar. Diego has com- 
pleted the air map- 
ping of a strip com- 
prising 400 sq.mi., 
50 miles long and 8 
miles wide, 

The combination 
of intense heat and 
neighboring moun- 
tain-ranges with 
their cooling influ- 
ence on the air pro- 
duced difficult air 
conditions which con- 
spired against the 
high degree of ac- 
curacy required. A 
variance of only 2 per cent in altitude 
of the plane was allowable. The floor 
of the valley is 274 ft. below sea level 
and the summer temperature reaches 
130 deg. F. The adjacent mountains 
rise to 6,300 ft. above sea level and at 
the 15,000-ft. altitude at which the plane 
was flown the temperature averaged 65 
deg. Beside the bumpy air, these con- 
ditions caused troubles in keeping within 
the maximum overlap of 50 per cent 
and minimum lap of 20 per cent, as the 
angular extension of the lens from the 
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15,000-ft. altitude often covered the low 
elevation on one side and intercepted 
the extreme high elevation on the other 
side. 

The available ground survey maps, 
some of them 40 years old, were pieced 
together for data but a definite fix, or 
starting point, had to be secured by a 
preliminary air survey. The company 


used a Whirlwind Fairchild equipped 
with a Hugershoff aerial camera 
mounted on the floor of the cabin and 
aimed through an aperture in the floor. 
John B. Fornasero, chief instructor at 
the Ryan school, was pilot, and P. A. 
McDonough, veteran of the Navy’s 1926 
Alaskan Mapping Expedition, operated 
the camera. 





Arr NavicaTion, by Lieut. Comdr. 
P. V. H. Weems, U. S. N.; McGraw- 
Hill Book Company, New York; 1931; 
589 pages; $5. 


RITING a criticism of a book on 

navigation by Commander Weems 
is like trying to introduce Will Rogers 
to an American audience. Everything 
that can be said is already universally 
known. The name of Weems has been 
synonymous with the last word in the 
navigational art for the last three or 
four years. 

The present volume brings his ideas 
up to the minute. Its major part is of 
course devoted to celestial navigation, 
which is Commander Weems’ real spe- 
cialty. He does not by any means, how- 
ever, confine himself to that. Dead- 
reckoning, map reading, use of the com- 
pass, aids to air navigation both visual 
and radio, and meteorology are all cov- 
ered. The treatment of celestial naviga- 
tion assumes that the reader knows 
nothing except high school mathematics, 
and starts him off with the explanation 
of what the heavenly bodies are and 
where they are located, to carry on 
through all the details of practical posi- 
tion-finding from sun, moon, or stars. 
It should be easy for any intelligent 
reader to follow, for the style, while no 
means brilliant, is workman-like, care- 
ful, and clear. 


THE NAVIGATION OF THE AIR AND 
MeteoroLocy, by Capt. Leslie S. Potter, 
Harper & Bros.; 1931; 233 pages; $4. 


APTAIN POTTER’S book corre- 

sponds to one-half of that of Com- 
mander Weems’. Celestial navigation is 
completely ignored, but ordinary pilot- 
age, dead-reckoning, and meteorology 
and radio are handled much as in the 
larger volume. Captain Potter’s treat- 
ment is perfectly competent, extremely 
simple, and quite adequate for the pilot 
with no ambitions to make long over- 





water flights or attack other navigational 
problems of extreme difficulty. He has 
contented himself with the briefest pos- 
sible explanations and a complete elimi- 
nation of theory. For example, Captain 
Potter gives only two pages to the radio 
beacons, where Commander Weems de- 
votes six in much smaller type, but the 
smaller volume no doubt gives as much 
information as the average novice pilot 
cares to possess. It is essentially a 
ground-schoo! text. ‘ 


ArouND THE Wor.Lp IN Ercut Days, 
by Wiley Post and Harold Gatty; Rand 
McNally & Company, New York; $2.50. 


HIS is the detailed record of that 

remarkable flight of the Winnie 
Mae around the world June 23-July 1 
last summer. To a _ world which 
speedily forgets some of the best work 
of its pioneers is preserved in this 
volume the whole story of one of the 
greatest flights yet accomplished, gar- 
nished with many intimate details which 
have so far not been general knowledge. 
One is impressed all over again with 
the background of skill, painstaking 
thoroughness in all items, and general 
caliber of the men, which made victory 
possible in the face of extremely un- 
favorable conditions. 


Tue Arr ANNUAL OF THE BRITISH 
Emprre 1931-32; Gale & Polden, Ltd.; 
London; (American agent, Wm. Daw- 
son Subscription Service, Toronto); 
651 pages; 21/-net. 


N size and general appearance, the 

third volume of the British Air 
Annual is like its predecessors, and it 
maintains the same generally high 
quality in that portion of the contents 
which is really original. As usual with 
such annuals much space is devoted to 
essays of somewhat elementary tone, 
bringing little new information to 
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specialists in the field. Among the 
articles in the current volume to which 
that criticism does not apply, and which 
deserve careful attention, are “The 
Economic Function of Imperial Air 
Services,” “The Future of British Air- 
craft Trade Within the Empire”, “The 
Principle and Applications of the Town- 
end Ring” by Mr. Townend, and “A 
Comparison Between Aircraft Struc- 
tural Strength Requirements: of Great 
Britain and Other Countries” by A. E. 
Russell. The last essay is of extra- 
ordinary importance, the first really ex- 
haustive study of the kind that has been 
published. 

There are, also admirable surveys of 
military and civil development, the. 
former by Maj. Oliver Stewart, Avra- 
TION’S British correspondent, and of 
the work of the British industry during 
the year. Fifty pages are dévoted to in- 
dividual descriptions of military ma- 
chines, classified by function, and 
twenty-five pages to a similar treatment 
of civil planes. The complete absence 
of any section on airships is noticeable. 
The lively interest of the British in- 
dustry in foreign trade is symbolized by 
the incluson of a French and a Spanish 
appendix, each of about 100 pages, sum- 
marising the content of the book. 


INTERNATIONAL Arr Gu1pE; Imprimerie 
Crété; Paris, 1931; 900 pages; $15. 


HIS is the sort of book that used 

to appear in Leipzig, and now comes 
from Parisian presses. No American 
publisher, confronting American print- 
ing costs, can understand its economics. 
Printed in three languages, it includes 
descriptions and schedules of all the air 
transport companies of the eastern 
hemisphere, with a complete index of 
rates of fare, statistics upon notable 
flights, tabulations of world’s records, 
lists of flying schools, reprints of inter- 
national air conventions and other legal 
documents, and finally a perfectly stag- 
gering amount of material on airways 
and airports. 

There are maps galore for the sole 
purpose of showing the meteorological 
and radio organization along the well- 
travelled routes. There is a map of 
each country for the same purpose 
(although the usefulness of those charts 
for the casual readers is reduced by 
the cleverness with which the explana- 
tions of the map symbols have been 
hidden away at a considerable distance 
from the maps themselves). There are 
500 pages of airport information, with 
the same sort of data that is given in 
the Commerce Department’s airport 
circulars and with location maps and 
large-scale maps of each of the im- 
portant fields. Although the amount 
of useful information given is tremen- 
dous, the arrangement is somewhat un- 
fortunate. It is purely alphabetical 
without reference to national boun- 
daries. .Bar-le-duc, in France, for ex- 
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ample, is inserted between Bangkok, in 
Siam, and Barcelona, in Spain. 

The book concludes with a collection 
of strip maps on folded inserts, 65 in 
number and in three colors, covering 
all of the important routes of Europe. 
As is the fashion with European an- 
nuals, there is a large amount of 
highly miscellaneous advertising, scat- 
tered all through the volume and all 
over both covers. It serves to increase 
the weight to about 5 lb. As a work 
of reference for any Americans who 
may be planning to tour Europe by air 
the International Air Guide will be of 
immense value, but except for that very 
limited group its purchase would be 
hardly worth while. 


GLIDING AND Soarinc, by Percival 
White and Mat White; McGraw-Hill 
Book Company; 234 pages; $2.50. 


HE ideal book on gliders for the 

novice is yet fo be written. This, 
though it possesses some excellent fea- 
tures, is not the one. The explanations 
are simple, and illustrations are copious, 
both by photographs and by excellent 
sketches, but simplification is sometimes 
carried to apalling lengths, and the 
vocabulary used suffers, as with that of 
many glider manuals, from arbitrary 
and absolutely literal translations from 
the German. 


THE Arr Weapon, A History oF 
British Miiitary AERONAUTICS, VoL. 
I, 1783-1914, by C. F. Snowden-Gamble, 
Oxford University Press, London, 290 
pages; $4.50. 


R. SNOWDEN-GAMBLE’S 

4 powers as a historian of military 
aviation had already been made plain 
in his “Story of the North Sea Air 
Station.” For several years now he has 
been laboring upon the preparation of 
the first great history of military avia- 
tion, the first volume of which is before 
us now. Although it nominally covers 
only British experience, the military 
activities of the various countries of 
Europe hay been so intertwined that 
there is necessary mention of much that 
was going on on the continent. 

The first volume finds itself concerned 
largely with ballooning, roughly one- 
half of its extent covering the period 
before the first serious attempt to 
organize an airplane unit in the British 
Army. The latter section of the book 
will of course be more interesting to 
officers of the present-day Air Corps 
and naval aviation. The next of the 
series, promised for the near future, and 
destined to cover the period of the 
World War, will be even more impor- 
tant to the practical member of the 
military aeronautical profession. Mr. 
Snowden-Gamble has done a perfectly 
tremendous amount, of historical and 
literary research, especially in digging 


out previously unknown references to 
the earliest military usage of balloons, 
and he has been remarkably successful 
in the difficult task of keeping a proper 
balance among all the phases of military 
flying and air force organization, 
tactics, development of piloting tech- 
nique, material progress, and personnel 
problems. 


THe War IN THE Arr, THE OFFICIAL 
History OF THE Part PLAYED BY THE 
Roya Arr Force IN THE GREAT WAR, 
Vot. III, by H. A. Jones; Oxford Uni- 
versity Press; 443 pages, 42 maps; $9. 


ATURALLY, Mr. Snowden- 

Gamble’s book, just reviewed, over- 
laps to a large extent the official British 
history of the war in the air. One is 
prone to think of an official history as 
being necessarily a heavy and tedious 
volume, but there has been nothing of 
that in the series so well begun by the 
late Sir Walter Raleigh and carried on 
through its second and third volume by 
Prof. H. A. Jones. The official his- 
torian fulfills an indispensable role, but 
however light his touch he does labor 
under two disadvantages as against the 
writer responsible only to himself and 
to his publisher. The writer of the 
governmental version, working directly 
from the archives, has little freedom in 
expression of opinion and must confine 
himself to reporting, with but little in- 
terpretation. Furthermore, because his 
is to be the great official record it must 
be enormously documented with innu- 
merable names and a great mass of data. 
As a result, however attractively writ- 
ten, it assumes a bulk staggering to all 
but the enthusiastic student of history 
or the air force officer exceptionally 
keen upon the study of his profession. 
The present volume, the third of the 
series, brings the war up to the early 
part of 1917, and will presumably be 
followed by one or two more. 

The arrangement is not strictly chron- 
ological, but by campaigns. The bulk 
of the third volume goes to discussion 
of the German air raids on England and 
to a general treatment of administration. 
recruitment, training, and the supply of 
equipment in the first two years of the 
war. The section on the air raids, 
which is accompanied by 42 large maps 
plotting every raid in detail, should be 
closely studied by every air corps officer. 
The section on supply and equipment, 
accompanied by many tables showing 
the exact rate on which deliveries were 
made on every type of airplane and 
engine, ought to have equally close 
attention from airplane manufacturers, 
from those in the War and Navy De- 
partments who are responsible for pro- 
curement of air equipment and for “in- 
dustrial prepardness,” and from any 
Congressmen, newspaper editors, or 
others who fancy that air force equip- 
ment and an aviation industry can be 
extemporized over night. 
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History or ArrcraFrt, by Prof. F. 
Alexander Magoun and Eric Hodgins; 
McGraw-Hill Book Company; New 
York; 495 pages; $5. 


YEAR and a half ago Mr. Hodgins 

and Professor Magoun entered the 
aeronautical world with “Sky High; a 
popular history of aeronautics.” We 
have already paid tribute to its excep- 
tional qualities in the columns of 
AvIATION. It commanded so much 
favorable notice that its authors have 
now been persuaded to produce a new 
volume on the same subject, but a 
volume somewhat less popular in type, 
considerably longer, much better illus- 
trated, and considerably more exhaustive 
in detail in treatment of individual 
episodes. 

The book is without bias as between 
the various types of aircraft. The 
early days of the spherical balloon, 
the development of the airship, and 
ornithopter, helicopter, and airplane are 
all given their due of space. Although 
the touch is not so light as in “Sky 
High” (the search for historical com- 
pleteness barred that), the book is still 
one that can be read with the greatest 
pleasure and profit by anyone connected 
with aviation who feels even the slight- 
est curiosity about the historical back- 
ground of his own activities. It is 
particularly commendable on the score 
of freedom from national prejudice. Pre- 
vious aeronautical histories of European 
origin have been specked with cheap 
flings at American accomplishments, 
American vocabulary, and whatnot. 
Messrs. Magoun and Hodgins have 
preserved the impartiality of true his- 
torians, and have recorded the great 
achievements of American, British, 
German, French, or Italian pilots and 
engineers with equal warmth. 


NATIONAL REGULATION OF AERO- 
nAuTics, by Charles C. Rohlfing; Uni- 
versity of Pennsylvania Press; 298 
pages; $3. 


ROFESSOR ROHLFING _has 

written a book with a minimum of 
intrusion of the author’s personality. 
He has diligently compiled and classified 
the facts on federal and state regulation, 
Department of Commerce policy on ac- 
cident publicity, and other kindred 
matters. Where opinions are given, 
they are not the author’s opinions, but 
those of some authority whom he cites. 
Where an issue is controversial, he has 
striven to give competent representa- 
tion of both sides. Quotations are taken 
not merely from official sources but 
from newspapers, addresses before en- 


gineering societies, articles in the 
aeronautical press, and editorials in 
AviaTIon. The elaborateness of the 


documentation is evidenced by the fact 
that the book contains 500 footnotes, 
almost two per page, along with fif- 
teen pages of general bibliography. 
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Servicing Short Cuts 


A PORTABLE 
PAINTING CABINET 


OR miscellaneous painting jobs such 

as touching up, striping, applying 
license numbers, or special owner’s 
markings on airplanes, the paint crews 
of the Lockheed Company at Burbank, 
Cal., have found that a portable paint- 
ing cabinet offers much in the way of 
convenience, 

A simple wooden cabinet mounted 
on castors contains a compartment for 
about 70 ft. of main line air hose and 
50 ft. of small hose for spray gun use. 
A separator is permanently installed in 
the main air line to remove moisture 
and impurities from the compressed air. 
Compartments are provided for a small 
stock of paints of various colors, mix- 
ing trays, brushes, spray gun equip- 
ment and the necessary stencils and 
masking paper. 


TANKS FOR 
ENGINE DRAINAGE 


ORTABLE tanks for receiving lubri- 

cating oil drained from aircraft en- 
gines are to be found in practically 
every hangar and repair shop, but are 
subject to almost. endless variation in 
form, depending on the ideas of the 
local operating people. The equipment 
used in the Seattle shop of the United 
Airline for this purpose is shown in the 
accompanying illustration. The broad 
tank with the open top eliminates the 





. Aviation 
E.A.T. leveling stand 


Aviation 
* 2 

















Upper: 


Airline at Seattle. Lower: 


use of a funnel and the need for ac- 
curate placing of the receiver below 
the engine. Shallow extension pans 
may be attached to the main receiving 
tank to act as drip pans when cleaning 
up the outside of the engine. Thorough 
cleaning may then be accomplished 
without the excess cleaning compound 
dripping on the hangar floor. A drain 
plug and a flexible hose in the bottom 
of the tank facilitate running the used 
oil into a storage tank. 


LEVELING STAND 
FOR RIGGING 


HE Atlanta Repair Depot of 

Eastern Air Transport, Inc., uses 
a simple and inexpensive stand produced 
in their own shop to support Pitcairn 
Mailwings in flying position during 
rigging. A well-braced welded steel 
tube framework is surmounted by a 
small screw jack. A cast-iron block, 
suitably recessed to take the end of the 
airplane’s tail post is fastened to the 





Portable oil drainage tank used by United 
Fueling unit at Burbank, 


platform of the jack. Placing the tail 
post on the jack, puts the airplane in 
approximate flying position, and the 
final accurate leveling-up is accom- 
plished by adjusting the jack screw. 


A TANK TRUCK 
FUELING UNIT 


O REDUCE the refueling and 

general servicing time for airplanes 
on the United Airport at Burbank, Cal., 
a_ specially-designed 
Moreland tank truck, 
having a capacity of 
1,000 gal. each of 
two different brands 
of gasoline and 150- 
gal. capacity of each 
brand of lubricating 
oil, is now in use. 
The truck engine 
operates the pump- 
ing system which is 
of such a capacity 
that airplanes can be 
serviced at the rate 
of 30 gal. of gasoline 
and 15 gal. of lubri- 
cating oil a minute. 
The auxiliary equip- 
ment includes com- 
pressed air for tire 
inflation, a water 
tank and hose, fire- 
fighting apparatus, 
and various types of tools for emergency 
use. Fifty-foot lengths of hose for oil, 
air, or gasoline permit the servicing of 
any type of airplane. 


HOLD DOWN WEIGHTS 


FOR RIGGING 
W HEN leveling up a plane in fly- 
ing position in the shop it is 
necessary that the tail be weighted down 
to prevent the possibility of nosing 
over. To eliminate the use of the usual 
miscellaneous assortment of sand-bags, 
heavy pieces of equipment, or other hap- 
hazard arrangements ordinarily used for 
this purpose, the Boeing Airplane Com- 
pany at Seattle has developed a standard 
100-Ib. lead weight unit with a ring and 
a length of rope permanently attached. 
These are kept in convenient places 
around the shop where they can be 
quickly swung into position when needed. 
Conveniences of this character, al- 
though relatively simple, go a long way 
toward safe and economical operation. 
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Airport Management 


Small fields consider 
landing fee revenue 


IRPORT operators in many sections 

of the country have much in com- 
mon with those on certain Long Island 
fields whose revenue is affected by 
the presence of the larger and better 
known ports in the vicinity. The smaller 
fields are useful to the communities in 
which they are located and to the flying 
public, and make possible revenue pro- 
ducing trips from the larger fields. But 
they often are considered only con- 
venient landing places and seldom the 
source of fuel, servicing or various cash 
transactions, because of the proximity 
of the larger fields. 

The fields concerned recently held a 
conference regarding means of stimulat- 
ing revenue for the smaller units. The 
medium suggested was the landing fee, 
inasmuch as landings are the greatest 
use to which the smaller fields are put. 
For obvious reasons the larger fields 
demurred from the imposition of a land- 
ing fee but it was the consensus of the 
conference that the smaller fields in 
such a situation might find the con- 
troversial landing fee just the thing 
to solve their particular problems. If 
it is ever justified, it is in such cases. 

The upshot is that landing fees of 
not less than 50 cents and not more than 
$1.50 per landing may be invoked next 
spring for small fields used chiefly as 
points of call on pleasure operations— 
such as flights by parties to resorts, 
sporting events and country places— 
when neither fuel nor servicing is re- 
quired. There should be some return 
for the convenience of the field, the 
courtesy of cranking the propeller and 
the minor attentions which assist the 
visiting pilot. 


Mt. Hawley Airport 
policies successful 


PECIAL emphasis on non-profes- 

sional activities and a generous 
policy toward commercial pilots has 
enabled Mt. Hawley Airport at Peoria, 
Ill., a typical commercial airport, to 
secure a profitable volume of business 
in recent months. While the margin 
of profit is not large it justifies opera- 
tion of the port. 

The policies provide: low hangar 
rent of $15 per month and sale of 
gasoline for 25 cents per gallon, in- 
stead of 30 cents per gallon, the pre- 











The airport clock on the adminis- 
tration building at Floyd Bennett 
Field, Brooklyn, N. Y. 


vailing rate in that section; provision 
of a modern steel and brick hangar 
capable of housing about 30 average 
size machines; elimination of all fees 
or commissions from commercial oper- 
ators, the only requirement being the 
monthly hangar rent; operation as plane 
brokers handling all makes rather than 
attempting to represent one manufac- 
turer; a low dead storage rate for air- 
craft the owners of which are unable to 
operate or wishing to sell, and free list- 
ing of the latter on the used plane 
market. 

Non-professional operators are at- 
tracted by the low rent and gas 
charges, and by the fact that a modern 
hangar is available for storage rather 
than makeshift buildings. The com- 
pany believes that as a broker it can 
place all its sales effort on selling pros- 
pects the idea of flying rather than 
spending the usual effort on converting 
them to one make of plane. It is pos- 
sible, also, to secure through the used 
or new plane market the particular ma- 
chine the prospect has in mind. Six 
private owners now use the airport. 
General flying activities have increased 
as a result of the liberal terms granted 
commercial operators. This helps the 


airport in a number of ways, one of 
which is increased fuel sales. 

Advertising of the advantages offered 
by the port is done through a 134x21- 
in. illustrated folder mailed to all plane 
owners within 200 miles of the field. 
There are reproductions of two photo- 
graphs of the hangar, and two sketches 
of the layout of the field and its loca- 
tion with respect to the city. 


Portable traffic lights 
at United Airport 


N EFFECTIVE system of “Stop” 
and “Go” signals has been developed 

by United Airport, Burbank, Cal., for 
controlling air traffic at night. The field 
dispatcher is equipped with two 6-in. 
spot lights, one red and one green, each 
equipped with a 100-watt lamp. Each 
light is separately controlled by means 
of a trigger switch on the handle. The 
lights are attached to a 100-ft. extension 
cord so that the dispatcher can readily 
carry them to a point facing any of the 
five runways. The extension cord is 
divided 10 ft. from the handle of each 
light in order to permit them to be in- 
dependently operated, and each lamp is 
provided with a hook to permit hanging 
it to the operator’s belt when not in use. 
In operating these lights, the field 
dispatcher, whose station is on the run- 
way system near the depot loading sta- 
tion, walks out upon the runway system 
to whatever point is necessary in order 
to be seen from the head of any runway. 
The green light is flashed to waiting 
pilots when all is clear for the take-off. 
The red light is used to hold pilots back 
from taking off until the field is clear, 
or to warn taxiing planes that the run- 
way is in use and must not be crossed. 


Clocks on 
airport buildings 
ROMINENTLY located on the 


tower of the administration building 
of Floyd Bennett Field, is a 36-in. face 
clock. It faces the field side, and may 
be seen for some distance along the two 
runways as well as from the broad con- 
crete apron which extends along the 
entire hangar line. This clock has 
proven to be a great convenience to 
pilots, mechanics and spectators. It is 
a feature which few ports have provided 
but one which has a number of definite 
—and obvious—virtues. 
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The Buyers’ Log Book 


Pyrometer recorder 


The Wilson-Maeulen Company of 383 
Concord Ave., New York City, has re- 
cently placed on the market new models 
of the Tapalog pyrometer recorder. 
These instruments are designed to fur- 
nish a continuous record of tempera- 
tures in industrial furnaces of any type, 
and have been applied to a number of 
installations where aircraft parts are 
heat-treated. They can be furnished to 
operate on any alternating current elec- 
tric power supply of 110-220 volt, 25-60 
cycle. Models may be obtained to 
record from one to six separate tem- 
peratures simultaneously. — AvIATION, 
December, 1931. 


Hangar floodlight 


The General Electric Company, of 
Schenectady, N. Y., has recently an- 
nounced a non-rusting, weatherproof 
airport and hangar floodlight known as 
the type ALF-2, designed to illuminate 
the approaches to buildings, aprons, and 
the interiors of hangars. The unit is 
equipped with a Fresnel lense and a 
5-in. spherical mirror which gives a 
horizontal distribution of approximately 
180 deg. and a vertical divergence of 
approximately 17 deg. A screw-base 
lamp socket is provided which will take 
either a 1,000-watt or a 500-watt Mazda 
lamp.—AviaTion, December, 1931. 


Are welder 


An electric arc welder, the Flex-Arc, 
designed to operate on alternating cur- 
rent circuits has been announced by the 
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Westinghouse Flex-Are welder 





Wilson-Maeulen Tapalog 


Westinghouse Electric & Manufactur- 
ing Company, of East Pittsburgh, Pa. 
The equipment is fully portable, being 
mounted on wheels in a ventilated steel 
cabinet equipped with a convenient 
handle for pushing. The welding cur- 
rent is adjusted by means of four knife 
switches mounted on the outside of the 
cabinet. The current supply may be 
from any 110- to 220-volt, 50- to 60- 
cycle line, and the available welding 
current ranges from 8.5 to 125 amp. 
There are no moving parts.—AVvIATION, 
December, 1931. 


Hangar door 


A new type side-winding steel doo, 
especially applicable to aircraft hangars 
and industrial buildings, has been 
placed on the market by the Acme Par- 
tition Company, 3535 Peralta St., Oak- 
land, Cal. Constructed of 16-gage 
vertical interlocking steel slats sup- 
ported from an overhead track by ball 
bearing sheaves, the door is wind and 
dust proof. It may be manufactured 
in units offering a clear span 200 ft. 
wide and 30 ft. high to be operated 
either by hand or by electric motor. 
The door is built in two units, meet- 
ing at the center and winding upon a 
rotating disc at each side. It is held 
in place at the bottom by guides oper- 
ating in a groove. The weight com- 
plete is 5 Ib. per sq.ft-—AvIaTION, 
December, 1931. 


Surface hardener 


A granular tungsten carbide material 
for producing very hard wearing sur- 
faces on metal is being distributed by 
the Lincoln Electric Company of Cleve- 
land, Ohio, under the trade name of 
Blackor. The material is powdered 
over the surface to be hardened and is 
fused into the metal by means of an 
electric arc welder. The finished sur- 
face has a scratch hardness of 9. One 


ounce of Blackor will cover 3 to 4 
sq.in. of metal. A number of indus- 
trial applications have been made of 
the new material, among them the sur- 
facing of tail skid shoes.—AvIATION, 
December, 1931. 


Telepoint compass 


The Pioneer Instrument Company ot 
Brooklyn, N. Y., has recently put on 
the market a remote indicating mag- 
netic compass, which, although differ- 
ing in principle from the well-known 
earth inductor, may be used in exactly 
the same fashion by the pilot, to set and 
hold a predetermined compass course. 
The magnetic director, which is in ef- 
fect a liquid rheostat controlled by a 
magnetic direction element similar to 
that used in the Pioneer Straightway 
Magnetic Compass, may be located in 
any part of the airplane which is free 
from local magnetic disturbances. The 
steering indicator, direction controller, 
and sensitivity adjuster are located on 
the pilot’s instrument board. The 
course is set by the controller and 
deviations from it are indicated by the 
steering indicator. It is thus necessary 
only to steer the plane so as to main- 
tain the steering indicator hand at zero. 
A typical installation weighs approxi- 
mately 11 lb. complete when the mag- 
netic director and the direction con- 
troller are connected by 10 ft. of flexible 
shafting—Avi1ation, December, 1931. 





Side-winding steel hangar door 
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66E WIS face was made up of smooth 
oblique planes, rather like the 
cowl of a ship, as if it had been chiseled 
so for speed and alert vision. His gray 
eyes under straight brows were set at 
what he would have termed a slight 
dihedral. He was tall and competent 
and taut, and there was a strangeness 
about him somewhat fascinating.” — 
Description of a pilot discovered in 
Liberty by R.W.C. of Memphis, Mo. 
It’s the hard times what makes him 


look thataway, Lady. Now if you just’ 


had a dime for a cup of coffee——. 


The Department of Commerce has so 
many variations of the pilot’s license, 
nowadays, it’s hard to keep up with 
them. Dick Pears, of Cudahy, Wis., 
sends in a clipping from the Green Bay 
(Wis.) Press-Gazette which mentions 
a new type of license which Dick says 
he’s never going to apply for,—under 
“Airport Notes” is the item: “Ed 
K——- passed the examination for trans- 
Atlantic pilot’s license.” 


Mr. T.G., our esteemed Chicago cor- 
respondent, reports that things are un- 
usually quiet along that front, about the 
only amazing and unusual news he has 
to send in being a minor crash in which 
“an open circuit biplane” was involved. 


Admitting that it is hard to get a 
crowd out to an airport these days, 
with times as hard as they are, never- 
theless we do believe that it is possible 
to go too far in offering sensational at- 
tractions as inducements. For instance, 
we think the authorities should do some 
revising of a program reported in the 
New Haven (Conn.) Evening Register 
—‘“While the program has not yet been 
completed, it is proposed to include as 
part of the day’s entertainment spot 
landing contests, time races, a bomb 
dropping contest and dead stick land- 
ings. Ed Sherman will drop from a 
parachute.” 

Thanks for the clipping to “The Fly- 
ing Nutmeg” who comments that Ed 
would have a good chance of winning 
the spot landing contest. 


A great advance toward safety 
has been made in a new light plane 
designed for the private owner, in that 
the word “Ready” appears on the in- 
strument board when the engine heat 
is sufficiently high to take off. This is, 
of course, a step in the right direction, 
but we do think that further auto- 
matic advice is needed to make the 
airplane really safe for the private 


T R. OSBORN 


user. Such items as the following 
would not be out of place: 

“The engine has stopped. We'd sug- 
gest you make a landing.” 

“Pardon us for mentioning it, but this 
unusual rotating motion of the plane 
is known as a spin. A spin is classed 
as a stunt by the Department of Com- 
merce, and, as stunts are not allowed 
below a thousand feet over an airport, 
you are likely to be criticized by the 
local inspector. Please turn to page 13 
of your instruction book for the ap- 
proved method of recovery from a 
spin.” 

“The figure 0 appearing on the dash- 
board is not a trip mileage recorder, 
but indicates an acute shortage of gas.” 


There is a saying from way back in 
the days of Heywood Broun that “Fame 
is as fleeting as a ferry boat shoe shine,” 
and its truth is often demonstrated. Not 
so many years ago the airplane pilot 
was the young god, the cream of the 
crop, the answer to the maiden’s 
prayer,—but now that he’s on his uppers 
for a time and has to buy time in a two- 
lunger light airplane to keep his license, 
they are starting to call him names. 
Read the following clipping from a 
Keokuk, Ia., paper, sent in by R.W.C., 
of Memphis, Mo.: “Piloting a pas- 
senger plane bids fair to become a sine- 
cure. Experiments have been made with 
a robot pilot that keeps a huge eighteen- 
passenger airliner on its course after it 
is once in the air. The mechanical pilot 
will relieve the human wreck while they 
check the motor, operate the radio or 
take bearings.” 


We read that a new municipal field 
is under development in Zurich, Ger- 
many “to rid the military airport in the 
city of commercial activity.” Over here 
it isn’t any problem to rid a place of 
commercial aeronautical activity. 


What Has Become of the Old Fashioned 
Trans-Atlantic Flight for Promot- 
ing Amity Between Nations? 


“Budapest, Oct. 25 (New York 
Times )—Strenuous efforts have been 
made to persuade Capt. George Endres, 
the pilot, and Alexander Magyar, 
navigator, of the airplane ‘Justice to 
Hungary,’ which recently made a trans- 
Atlantic flight, to abandon their inten- 
tion of fighting a duel over the division 
of the proceeds of the flight. The Hun- 
garian Aviation Society pointed out to 
them the bad impression abroad. As a 
result of these efforts the duel will not 
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take place. The American sausage 
manufacturer who financed the flight 
soon will return to the United States, 
with Herren Magyar, and Captain 
Endres remaining in Hungary.” 
“Budapest, Hungary, Oct. 27 (aP)— 
Capt. Alexander Magyar, who with 
Maj. George Endres, made a non-stop 
flight from the United States to Buda- 
pest last July, and Gisela Puskas, for- 
mer wife of George Santelli, New York 
fencing master, were married today.” 


“The newest X has a span of thirty- 
eight feet, five foot chord, length, 
eighteen feet, and weighs two hundred 
and eighteen pounds empty. Its grind- 
ing ratio is 18:1.” Clipping from a 
contemporary aeronautical magazine by 
A.M., Jr., of Rochester, N. Y. 

As noise in aircraft is one of the prob- 
lems we have to solve we might as well 
have a coefficient for it. We suppose 
the ratio shows how much noise the 
average human being can stand com- 
pared with the amount produced by the 
aircraft. 


Our hangar flying department 


VERY industry is afflicted with a 

large number of haywire inventors, 
but it seems to us that aviation has had 
an unusually large crop of very per- 
nicious inventors,—but this may be be- 
cause we come in contact with them to 
a greater extent than with the inventors 
of other businesses. In our connections 
we have to interview a large number of 
these inventors and almost invariably 
we have great difficulty pointing out to 
them that their ideas are impractical, 
provided, of course, that the ideas are 
impractical. They almost always accuse 
us of being so accustomed to the “old, 
antiquated methods” of aeronautics that 
we can’t recognize their amazing new 
conception which is going to make avia- 
tion safe for the multitude and save vast 
numbers of human lives each year. Like 
most inventors, they leave unconvinced 
of our sincerity and more convinced 
than ever that their contraptions will 
be the solution of our problems. The 
inventor is as hardy and as impossible 
to discourage as the weeds of the fields, 
but, of this group, we know of one who 
holds the championship so far as we are 
concerned. Years ago he came into the 
Curtiss plant at Garden City, Long 
Island, and was interviewed by “Bill” 
Miller, who is now assistant chief at 
B. J. Aircraft. Bill looked over the in- 
ventor’s drawings very carefully,—the 
idea was for a helicopter which was 
supposed to obtain lift by means of cen- 
trifugal pumps discharging through jets. 
After about twenty minutes of study and 
questioning, Bilt said, “I’m sorry, but 
your idea has no value. No lift could 
be generated by the device you have 
here,—in fact I am very sure it would 
give negative lift.” The inventor was 
not the least discouraged. “Alright,” 


he said, “I'll just turn the machine up- 
side down and use it that way.” 
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TAT hangar and Pennsylvania Station 
at Columbus, Ohio, airport. Doors on 
Allith-Prouty Timken-equipped “round- 
the-corner” rollers. 









The doors roll on ALLITH-PROUTY 
rollers equipped with Timken Bearings 













Modern airport hangar doors roll swiftly, 
smoothly, effortlessly on Allith-Prouty 
Timken-equipped rollers manufactured by 
the Allith-Prouty Company, Danville, IIl. 


Timkens are used in the track wheels and 
swivels of Allith-Prouty “round-the- 
corner” type rollers, and in the track wheels 
of the “straight slide” rollers. 


They not only make these huge doors easy 
to operate by eliminating friction, but also 
add years to door equipment life by pre- 
venting wear on swivels and wheel axles. 
Lubrication is a negligible factor. 


Specify Timken-equipped door rollers for 
your new hangars. 





Allith-Prouty 
“round-the-corner” 


Il uipped with 
Times Bagtiads toe Stell ead ane: THE TIMKEN ROLLER BEARING CO., CANTON, O. 


TIMKEN :::. BEARINGS 









Capt. Frank M. Hawks 
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41,000 record-breaking miles 


without an overhaul 


EUROPEAN FLIGHTS 





Paris to London 
London to Berlin 
Stockholm to 
Malmo, Sweden 
Malmo to Peris 
Copenhagen to 
Amsterdam. 
Paris to Rome 
Budapest to Rome 
London to Rome* 
Rome to London* 
London to Dublin 
* Same day 


HE aviation industry will 

readily appreciate that the 
TEXACO 13 might be accurately 
termed a “flying laboratory.” 

Few planes, or motors, have 
been tested under such severe con- 
ditions. Continuously flying at un- 
precedented speeds on two conti- 
nents, Captain Hawks has focused 
the attention of the world, lay and 
professional, on the advantages of 
speed. Those who know, realize the 
demands occasioned by over 71,000 
miles of flying at such record- 

Texaco Lubricants and 
Texaco Aviation Gasoline, ex- 
clusively, were used on these 


flights. So well did they perform 
that even after 71,000 record-break- 
ing miles no engine overhaul was 
necessary. 

It is a tribute to Captain Hawks 
for his wonderful handling of the 
ship, to the high quality of the 
Texaco Products and to the Wright 
Whirlwind motor, which functioned 
so perfectly throughout the flights. 

Texaco Aviation Products are 
used exclusively at foremost avia- 
tion schools and flying bases, and 

are available at principal airports 
throughout the country. Write 
The Texas Company. 


THE TEXAS COMPANY 
135 East 42nd Street, New York 


AMERICAN FLIGHTS 


New York to 

Los Angeles 

Chicago to New York 
Detroit to New York 
Boston to New York 
Philadelphia to 

New York ... . 
New York to Havana* 
Havana to New York* 
Montreal to 

New York . ‘ 
Edmonton to Calgary 
#Same day 


© 1981, The Texas Company 
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Things are happening 





at BALTIMORE 


ERE, at the great Curtiss-Caproni plant 
H in Baltimore, the General Aviation 
Manufacturing Corporation (formerly 
Fokker Aircraft Corporation) has now con- 
centiated all its activities, administrative 


and manufacturing. 


Here, where increased facilities permit 


important manufacturing economies, new 


and finer types of ships are being devel- 
oped with the aid of the vast technical 
resources of the General Motors Research 
Division — ships incorporating new engi- 
neering features which will make General 
Aviation products still more exceptional 
in those qualities of dependability, per- 
formance and long life for which they 


have always been noted 


GENERAL AVIATION MANUFACTURING CORPORATION 
Division of General Aviation Corporation 
P. O. Address: Dundalk, Baltimore, Maryland 
New York Sales Office: 1775 Broadway 





A Ne 








PENNsYLVANIA Arr.INES, Inc., provides fast, luxurious 
air travel between Cleveland, Akron, Pittsburgh and 
Washington . . . furnishing direct connections with other 
lines serving principal cities on this continent. Many of 
the passengers are business men to whom punctuality is 
of prime importance. Teletypewriters* insure the speedy, 
accurate and flexible communication essential in main- 
taining this service. 


““Teletypewriters play a vital part in our operations,”’ 
says H. S. Martin, president. ‘‘For instance, Pennsylvania 
Airlines makes twenty connections a day, necessitating 
a large number of through reservations over other air- 
lines. Without Teletypewriter Service, it would be almost 
iinpossible to handle them efficiently. 


“We also get instant advices over this modern 
communication system as to the quantity of mail and its 





ZS 
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Perce iyPte weitere 


PENNSYLVANIA AIRLINES, INC., 
SUPPLY FAST MAIL AND 
PASSENGER SERVICE 
BETWEEN CLEVELAND 
AND WASHINGTON 


eariene 
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destination, arrivals and departures of our airplanes, 
weather reports, administrative matters, dispatches, and 
a host of other items essential to efficient service.” 

Teletypewriter Service—typing by wire—is used by 
many other transport companies, and by airplane manu- 
facturers. It forms the veritable merve center of an organi- 
zation, keeping widely separated units in constant and 
instantaneous “‘written conversation’’ with each other. 
Your local Bell Telephone Company will gladly give you 
full. information about this modern business aid. Just 
call the Business Office. 

. * * 


*Teletypewriters are connected by Bell System wires in such a way 
that a message typed on one machine is instantly reproduced in 
identical tybewritten form on any or all connected machines. They 
can be overated by any one who can operate a typewriter. As many 
as 60 words a minute can be sent and received. 
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FAMOUS 





FLIGHTS WITH THOMPSON VALVES 


CROSS COUNTRY AT 
EX LLES AN 



























This advertisement vn, 
cirplene fights tn whieh 
Thompson Valves were used. 


... 40 a4 new 


Coast-to-Coast Record 


Thousands stood and cheered as Major “Jimmy” Doo- 
little set his oil-streaked Laird Solution down at Cleveland 
Airport on September 4th — winner of the first Bendix 
Trophy Race. From dawn at Burbank, California, to early 
afternoon — and the finish line — Doolittle had set a 
terrific pace in his bullet-like ship . . . 9 hours and ten min- 
utes of breathless speed! 

Then, stopping only to refuel, he was off again — for 
Newark, N. J., and Captain Hawks’ coast-to-coast record. 
Less than 10 minutes after winning the Bendix Race, 
Doolittle’s plane was a rapidly disappearing speck over 
Cleveland. When Newark saw him, the new transcontinental 
flight record was a fact — 2,450 air miles in 11 hours and 
16 minutes — over 218 miles an hour! 

Throughout the gruelling flight, the performance of 
Doolittle’s Wasp Junior motor had been faultless. Thomp- 
son Valves, on which much of that performance depended, 
had again aided in an outstanding aeronautic achievement! 


THOMPSON PRODUCTS, INCORPORATED 


General Offices: Cleveland, Ohio, U.S. A. 
Factories: CLEVELAND and DETROIT 


Thompson Valves 


SNS 
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THE ELECTROLYTE WILL NOT spit 











You may look at Chicago like this 
and yet be battery-safe, when 


Exide Aircraft Batteries are SSR en eee 
50 designed that even loops 
will not spill the electrolyte 





HE Exide Battery is as dependable as it 
is safe. It helps make radio communica- 
tion certain in fog and storm. It furnishes 
reliable current for landing, navigation and 


instrument lights—starting and ignition. 
Exides have already proved their worth 
over ‘nillions of miles of sky lanes. Just ask 


your flying friends about Exide reliability 


... its compactness .. . its light weight. Al RE RAFT 


Write today for further information about 


the many types of Exide Aircraft Batteries. a ATTE 4 fF & 


Contractors One-seater “mono” or transcontinental air 
to the U. S. Army & Navy liner—there’s an Exide to fill the bill. 













‘ THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 
THE WORLD’S LARGEST MANUFACTURERS OF STORAGE BATTERIES FOR EVERY PURPOSE 
Exide Batteries of Canada, Limited, Toronto 
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United Air Lines Fly 35,000,000 Miles 
with STROMBERG Carburetors 








tj ITED Air Lines is the largest air 

system in the world. They recently 
completed 35,000,000 miles of com- 
mercial flying; 15,000,000 of them at 
night. The latter figure represents five 
times as much night flying as in all 
the nations of Europe combined. 


The United fleet is powered by Wasp 
and Hornet engines, 
each one equipped with 
a Stromberg Carburetor. 
You'd expect it—only the 
best can stand United Air 
Line operating conditions; 


ee 











from sea level to 12,000 feet; and at 
temperatures ranging from 40° below 
to 120° above. 

Stromberg Carburetors are standard 
equipment on 95% of all the planes 
flying in the United States today. 
Reasons: Easier starting, smoother 
idling, more economical; at all speeds, 
more power. 

Stromberg engineers with 
22 yeats carburetion expe- 
rience will gladly coope- 
rate in working out your 
carburetion problems. 





STROMBERG CARBURETORS 


BENDIX STROMBERG CARBURETOR COMPANY 


« SUBSIDIARY OF BENDIX AVIATION CORPORATION » 
701 BENDIX DRIVE - SOUTH BEND, INDIANA 
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VEN in the coldest weather . . . Socony De-Waxed Motor 
Oil delivers instant lubrication and cuts down the warm- 
ing-up time. Because it is wax free, this oil always flows read- 
ily, and your oil gauge quickly shows the right oil temperature 
for correct engine lubrication. 
Fueled with Socony Aviation Gasoline and lubricated with 
Socony De-Waxed Motor Oil, your engine will give as many 
r.p.m.’s as it was built to deliver. Try this combination. 


SOCONY 


AVIATION GASOLINE DE-WAXED MOTOR OIL 
STANDARD OIL COMPANY OF NEW YORK 
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Your 
choice of a school 
decides 
your future 


HOOSING A SCHOOL is the first 
important step in your career in avia- 
tion—the judgment you use will be an 

indication of the judgment you will be expected 
to use as a pilot or mechanic. 

The world’s largest operators of air-mail 
and transport lines, combined with the largest 
aggregation of manufacturers of planes, engines 
and equipment, are the companies to whom 
student pilots and mechanics naturally look 
forward as furnishing their greatest opportu- 


nities for placement in aviation work. 


And these companies are vitally interested 


in developing the highest type of aviation 
training. United Air Lines, Pratt & Whitney, 
the Boeing Companies, Chance Vought, Stear- 
man, Hamilton, Sikorsky—all these are part of 
the same organization that owns and operates 
Boeing School of Aeronautics. 

Boeing graduates are not, of course, guar- 
anteed or assured employment. But America’s 
largest employers of pilots and trained mechan- 
ics, knowing Boeing School standards, look to 
Boeing School first . . . Catalog of courses, with 
entrance requirements, cost, full description of 
facilities, etc., will be mailed on request. 


BOEING 


SCH@GOL OF AERONAUTICS 


Subsidiary of United Aircraft & Transport Corp. 






























































3] BOEING SCHOOL OF AERONAUTICS 4 
5] Room12-C, Airport, Oakland, California H 
: Gentlemen : I am interested in : 
: O Private Pilot 0 Boeing Master Pilot : 
5 C Limited Commercial Pilot © Boeing Master Mechanic 4 
: O Transport Pilot © Special Master Pilot : 
: (For Transport Pilots) : 
| Name Age : 
s Address 
=| City State aSSSSS==]—S—_SS== 
= 
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CORSAIRS 








Corsairs in service with the Marine Corps 
are usually in active service. It may be 
in Haiti, whose ragged, mountainous in- 
terior affords few landing fields that are 


. even possible. It may be over the inac- 


cessible jungles of Central America. It 
may be in China in sections where plane 
failure would write “Finis” to an aerial 
mission. 

Corsairs ask no odds of the men who 
make their assignments, or the men who 
do the flying. The stamina to stand rough 
landings and the performance to get into 
and out of small fields are traditional with 
this plane. So, too, are its speed — its 
climb and its excellent handling qualities. 
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of the U.S. Marines 


These distinctly Vought characteristics 
have carried Corsairs through years of 
strenuous service with the Marine Corps. 
They have made the Corsair a standard 
observation plane with the Navy. And 
they make it an ideal ship for fast execu- 
tive transport and private flying. Chance 
Vought Corporation. Division of United 
Aircraft & Transport Corporation, East 
Hartford, Connecticut. Export represen- 
tative: United Aircraft Exports, Inc., 230 
Park Avenue, New York, N. Y. 





CHANCE VOUGHT 
CORPORATION 
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ano von't try comin ur AGAIN, MIR. WATER: ThIN 


YOU'RE NOT WANTED IN THIS PLANE! 





EVERY HouR of flying costs more when 
Mr. Water-thin is in a plane. For he’s the 
quart or more of thin, waste oil that 
ordinary refining leaves in every gallon 
of aero oil. It can’t prevent wear because 
it can’t lubricate. It increases oil costs 
because it vaporizes quickly under motor 
heat. 

But there’s none of this stuff in 
Quaker State Aero Oil. For Quaker 
State employs the most modern refin- 
ing in the industry to throw it out. 
And Quaker State replaces it with rich, 
full-bodied lubricant. Quaker State gives 


- 


you four full quarts of lubricant to the 
gallon, not three quarts and one of use- 
less waste. So you really get an extra 
quart of lubricant. That’s why Quaker 
State is to-day the world’s largest sell- 
ing Pennsylvania Oil. 

Better, more modern refining isn’t the 
only reason why Quaker State is the 
finest oil you can put into a plane. 
Quaker State’s start in life has a lot to 
do with its quality. For every drop of 
Quaker State is made entirely from 
100% pure Pennsylvania Grade Crude 
Oil. It is so free from impurities that it 











MOTOR OIL 





QUAKER_ STATE fae 


TRADE-MARKS REG.U.S. PAT. OFF. 


doesn’t have to be treated with acids in 
refining. That’s important to remember! 
For acids tend to destroy some of an 
oil’s oiliness. 

Let impartial tests in your own planes 
prove to you that Quaker State can save 
you money every hour those planes fly. 
It won’t take you long to discover that 
Quaker State means lower oil costs be- 
cause it lubricates for far more hours. 
And that it cuts maintenance costs be- 
cause it ends repairs due to oil failure. 
If you leave it up to the cost sheet, you'll 
be using Quaker State Aero Oil! 











THERE’S AN 


EXTRA QUART 


OF LUBRICATION 
IN EVERY GALLON 
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GIVE YOUR PASSENGERS POSTAL 
TELEGRAPH SERVICE EN ROUTE! 






As long as people travel they'll want to send 


messages en route...messages of greeting... res- 


ervations and appointments...all kinds of mes- 
sages. They’re accustomed to being in constant 
touch with the world while traveling on land or 
sea. And it’s to the operator’s advantage to offer 
them the convenience of communication facili- 
ties aboard the plane. 

Air transportation companies can now mz ke 
every plane a definite part of a world-wide sys- 
tem of communications. 

The traveler merely secures a Postal Telegraph 
blank from a rack conveniently located in the 
cabin, writes his message and hands it to the 
attendant for filing at the next airport. Postal 


MLAKE AIR TRAVEL 
MORE CONVENIENT 
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Telegraph does the rest. No fuss...no bother 
...-no delay. 

Extra convenience for air travelers atabsolutely 
no expense to the air transportation company. 

Wire Postal Telegraph Headquarters at New 
York City collect for more details. 

Postal Telegraph is the only American tele- 
graph company that offers a world-wide service 
of coordinated record communications under a 
single management. Through the great Interna- 
tional System of which Postal Telegraph is a 
part, it reaches Europe, Asia, The Orient over 
Commercial Cables, Central America, South 
America and the West Indies over All America 
Cables, and ships at sea via Mackay Radio. 





THE INTERNATIONAL SYSTEM 





Postal Telegraph 
























AVIATION 
December, 1931 









































Bendix pioneered in developing the wheel-and- 
brake for aircraft. oy 


Bendix first provided roller- bearing wheels for 
standard or low pressure tires. 


Bendix’ scientific facilities persist in endless 
research for that which is better —for that which 
will simplify ground maneuvering of planes, and 
increase safety. 


Consistently Bendix leads—in rugged de- 
pendability of product, in adoption of proved 
improvements. 


BENDIX BRAKE COMPANY 
SOUTH BEND, INDIANA 


(Subsidiary of Bendix Aviation Corporation) 


BENDIX 22: BRAKES 


FULLY PROTECTED BY PATENTS AND APPLICATIONS IN U. S. AND ABROAD 
Air Mail Saves Time 


> BG 
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times 











around the world 





CRIPPS TORT AKT 


With every tick of the clock Pratt 
& Whitney engines are making new 
entries in their records of dependa- 


bility. During every hour of every 
day private, military and commercial 


ORME OT cine eat Qo SRT Z 


planes are completing flights which 
owe their speed and performance to 
superb power. On government regu- 
lated air transport routes alone, 
Wasps and Hornets average, at a 
conservative estimate, over 100,000 
. miles daily. Here is a never ending 
i test of stamina—a continuous check 
: upon the choice of Pratt & Whitney 
power plant equipment by America’s 





t major air transport lines. 


di aciaiinaiillld aamaneiy Wasp é 


EAST HARTFORD .. . CONNECTICUT, U. S. A. 
Division of United Aircraft & Transport Corporation 
Manufactured in Canada by Canadian Pratt & Whitney 
Aircraft Co., Ltd., Longueuil, Quebec; in Conti- 
nental Europe by Bavarian Motor Works, Munich; 
and in Japan by Nakajima Aircraft Works, Tokyo. 








Hornet 


* REGISTERED TRADE-MARK 
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Poor oil cuts down your speed in winter. It congeals at 


Mo re R. p NM z with starting and binds your motor. It thins out after the 


motor gets warm and fails to lubricate properly. To be 
D - N N ZO . . } safe—put Pennzoil in your motor this winter. It lubri- 
or winter cates in high and low temperatures alike. It doesn’t 


costs Gass pa hour break down after a few hours’ flying. It lasts twice as 


long as ordinary oils and costs less per hour. For speed, 


for economy — use Pennzoil for winter. You'll like it. 


Ask for PENNZOIFL — : The PENNZOIL COMPANY: Executive Offices and Refinery: Oil City, Pa. 
Division Offices: New York, Chicago, Los Angeles 
Not just “Pennsylvania Oii°°’ British-American Oil Co., Ltd., Sole Distributors in Ontario and Quebec, Canada 











PERMIT NO. 2 PENNSYLVANIA 
GRADE CRUDE OIL ASS’N 






PENNZOIL is made by the famous 
Pennzoil Process from 100% pure 
Pennsylvania crude and nothing else. 
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MICA AVIATION SPARK PLUGS 


(Patented in the United States and Other Countries) 


Considered from the only standpoint that is really important, that of 
superior and uniform service, B. G. Mica Aviation Spark Plugs are 
highest in flying safety and lowest in service cost. They are made of the 
best materials throughout, insulated with selected mica which is the only 
insulating material that will withstand mechanical abuse and meet all 
the demands of modern aviation engines. They are wrought by spe- 
cialists, every one of whom is a craftsman at his particular bench. Severe 
testing and meticulous inspection prove the high uniform quality of 
every plug. Unremitting efforts to improve an already good product — 
constant striving to make a better plug—have resulted in the unques- 





136 West 52nd Street, New York 


tioned leadership of B. G. throughout the entire aviation industry. 


B. G. Radio Shielded Spark Plugs 


Eliminate Ignition Interference 


The B. G. radio shielded spark plug — in con- 
junction with shielded magnetos and harness— 
eliminates all ignition interference, keeps out 
dirt, water and oil and gives positive contact. It 
is insulated with mica — the superior insulating 
material. It has standard shell and core hexes, 
is easily serviced with standard B. G. tools, and 
can be assembled to harness without solder. 
Terminal connections fit any make of shielded 
harness, and are interchangeable on all B. G. 
radio shielded plugs. The threaded elbow termi- 
nal prevents chort-bend wear and tear on harness 
and provides quick accessibility. Made in types 
for super-charged and super-compressed engines 
to meet idling or full throttle conditions. 





THE B. G. CORPORATION 


Contractors to the United States Army and Navy end Aircraft Engine Builders 





Cable Address: Golsteco, New York 
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BIRD 3-place, 100 hp. 











.. Kinner Engine, fully equipped Now 
$2995....a direct saving of nearly $1000 


ANY engineering refinements and items 

of approved modern equipment have 

been added to Bird planes during recent 

months ....improvements that assure even better 

performance, greater safety and lower mainte- 

nance costs. Exceptional beauty of line and 
finish contribute to your pride of ownership. 


These improvements plus low first cost, make 
the 3-place 100 hp. Kinner-Bird, the ideal plane 
for flying clubs and private owners, in the opinion 
of experienced pilots. 


Note the items comprising standard equipment. 
Write the factory to put you in touch with the 
nearest Bird representative. A demonstration 
will convince you of Bird superiority. 


BIRD AIRCRAFT CORPORATION 
Glendale, L. I. New York 

















THE SAFE AIRPLANE 














Standard Equipment 


Instruments including compass 
Semi-air wheels and brakes 
Combination oleo-rubber struts 
Dual controls 

Navigation lights 

Cockpit cover 

Wood propeller 

Collector ring 





This plane covered 
by the famous 


BIRD CHALLENGE 


Nearly $1000 so in price but not one 
cent - in quality or a 
Like all BIRD planes, the 3 place, 
100-hp. Kinner BI IRD at $2995 invites 
comparison under the famous BIRD 
Challenge. 


Bird planes invite comparison in 
performance with any others in their 
power range— including planes 
equipped with rotor vanes, slots, flaps 
or variable camber wings. 
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. build around 


a Whight- Grpinee. and the 


88 Wright Service Stations with everything 


available from a crankcase to a cotter pin 


Wright provides the only extensive Nation-wide 
service for aviation engines. Thus, Wright 
Engines are a matchless combination of bril- 
liant performance and complete service. © At 88 
Wright Service Stations skilled mechanics are 
on hand to keep Wright Engines up to the 
high standards of power production put into 
them by their designers and builders. Adequate 
stocks of spare parts are carried at each station. 
Prices are uniform. High standards of service 
are maintained on the same sure quality level 


as at the Wright factory. © Keen builders of 


planes use Wright reliability and particularly 
Wright Nation-wide Service as sales advantages. 
World records for speed, distance and endurance 
are an infallible precedent for the use of Wright 
Engines in any plane. And Wright places its 
engineering skill and experience at the disposal 


of builders of planes. 


WRIGHT 


AERONAUTICAL CORPORATION 
PATERSON NEW JERSEY 


A DIVISION OF CURTISS-WRIGHT CORPORATION 
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When a manufacturer of world-famous military pursuit 
planes decides to build a bomber, you naturally expect 
a departure from the ordinary. . . . Boeing engineers 
have, indeed, developed a bombing plane of radically 
new type. Designed to carry a crew of five and bombs 
weighing more than a ton, this twin-motored, all-metal 
monoplane takes off, retracts its landing gear and de- 
cidedly out-performs any other large bomber ever built! 
Boeing Airplane Company, Seattle, Subsidiary of United 


Aircraft and Transport Corporation. 










































































GULF REFINING COMPANY 
General Sales Offices, Pittsburgh,?Pa.,U.S.A. 
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MORE 
AIR HOURS 


Gulfpride Oil is 100% paraffin 
base mineral oil refined by 
the costly Aluminum Chlo- 
ride method. Exclusive to 
Gulfpride. Gulfpride Oil 
exhibits a relatively flat vis- 
cosity-temperature curve; 
high flash and fire values, 
and low pour tests. : 

Gulfpride Oil holds its 
body at high temperatures 
and resists breaking down 
under motorheat. Itis highly 
resistant to oxidation and 
emulsifying action. 

Gulfpride Oil is made in five 
viscosities: 75—100 — 120— 
150 and 200 at 210° F, pro- 
viding a superior lubricant 
for all types of aircraft 
motors, under all operating 
conditions. . 

Ask for Gulfpride Oil and 
you'll never be grounded be- 
cause of oil-caused trouble. 























*GULF REFINING COMPANYe 


GET GROUNDED 


by ignoring 
these facts... 


Here are big reasons why one 
aviation oil “outflies “a 


all others! ! 


Flying hours are what count...and one oil 
—Gulfpride—has been specifically refined 
to insure the greatest possible number of 
air hours between overhauls. 

In the refining of Gulfpride Oils, the 
Aluminum Chloride process is followed. It 
employs material costing $100 per ton in- 
stead of the $10 per ton acids used in 
refining many other oils. 

You can see the difference in performance 
in every way...in more air hours and in a 
cleaner, sweeter running motor. 

Low carbon formation is the answer here. 
Gulfpride Oils show less than one-fifth as 
much carbon residue by Conradson test as 
the next best Paraffin Base Oil of compar- 
able viscosity on the market. 

Ask for Gulfpride Oil. If you appreciate 
the best in lubricants, you'll recognize it 
in this oil. 


Get Useful Book of Air Faets 


30,000 copies of the first edition Aviation Atlas have 
been distributed. Now the new edition is ready. 
Maps, Airways, Fields, Records. Everything you want. 
Free to licensed pilots, licensed mechanics, students 
in recognized flying schools and those associated 
with the Aviation Industry. Just drop a post card 
to Lubricating Department. See address below. We'll 
send you your copy at once. 
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Here’s the Bearing Data 


you need 


T \acieaiitinns weights and load 
capacities of every type of ball bear- 
ing required for aircraft control are 
contained in this volume. Descrip- 
tions of the bearing characteristics 
are comprehensive and so is the 
outline of recommended uses, all of 
which have been proven in actual 
service on many of the world’s lead- 
ing makes of planes. 


That these Fafnir Ball Bearings 
should quickly gain such wide use 
is readily understood when the 
method of design is explained. Avi- 
ation engineers laid down the serv- 
ice specifications. Fafnir engineers 
produced the designs that satisfied 
every requirement—corrosion resist- 
ance and special seals for exposed 
applications; the ball bearing car- 
tridge to simplify mounting design; 
the inch dimension series for con- 
venience in layouts; narrow width 
types to save space and weight—all 
typical features of a specially de- 
signed line of bearings. 


Every aviation engineer and designer 
will find the Fafnir Aircraft Data 
Sheets of assistance in improving 
design and promoting safety. Write 
for a copy. It is free and so is the 
cooperation of our engineers. 


THE FAFNIR BEARING COMPANY, 
NEW BRITAIN, CONN. 


Atlanta Chicago Cincinnati Cleveland 
Dallas Detroit Los Angeles Milwaukee 
Newark New York Philadelphia 


eT 


Safeguarding quality 


FAFNIR 


BALL BEARINGS 
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Sowered by PRATT AND WHITREY WASP JUNIOR 


. .OW, Texaco chooses Stearman .. . Richfield Oil, Standard Oil of Louisiana, Standard Oil of California and Shell 
— already fly Stearmans. Well known mail and express operators, too, have been flying Stearmans for years. 


Many prominent sportsmen are on the Stearman “roster.” Outstanding values have led to these choices .. . 





Choose Stearman for every flying reason . . . the ship itself . . . the Stearman organization backed by United 






... the new factory, hub of nation-wide service facilities. STEARMAN AIRCRAFT 





. 
7 


Junior Speedmail 300 and 400 H. P. 
. » » Business Speedster 240 H. P. 


COMPANY, WICHITA, KANSAS, Division of United Aircraft and Transport Corp. oc gickte 0650.0. 
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PLANE-SPEAKER 
CORPORATION 


Manufacturers of the 


“VOICE OF THE SKY” 
EQUIPMENT 


AN ANNOUNCEMENT 
AND A WARNING 


THE PLANE-SPEAKER CORPORATION calls attention 
to the fact that it owns several United States Patents relat- 
ing to the art of communication or broadcasting sound from 
aircraft while in flight, together with patent applications 
pending covering inventions which contain allowed claims 
for these devices. The United States patents which it 
owns are as follows: 1,581,586; 1,628,230; 1,667,287 and 
1,667,300. It likewise owns patents in five foreign 
countries. 


THE PLANE-SPEAKER CORPORATION is the pioneer 
in the field of broadcasting sound from aircraft. It has 
spent large sums of money over a period of years in 
developing and perfecting devices for such use. Accord- 
ingly, it proposes to vigorously enforce its rights under 
these issued patents, and under the patents which will 
issue on the applications which are now pending. 


Aeronautical companies and individuals of high standing 
are invited to communicate with us regarding license to 
operate the: Voice of the Sky equipment in definite 
territories. 


Two sizes of equipment are manufactured for use respec- 
tively in single-motored and multi-motored cabin aircraft. 
Equipment for single-motored planes is portable and easily 
demountable and may be used as an airport public 
address system. 


Operating Plane-Speaker equipment as an advertising 
medium, the Voice of the Sky, Inc. successfully completed 
advertising contracts for national advertisers aggregating 
one-half million dollars, covering 700 cities in the United 
States. 


The equipment is readily adaptable for forest fire patrol 
and political campaigns. It is a dependable means of 
communication in time of emergency, such as floods, insur- 
rections, earthquake, and for broadcasting police warn- 
ings, civic events, etc. 


Licenses are in force in the following states: North 
Carolina, South Carolina, Georgia, Florida, Alabama, 
Mississippi, Louisiana, Tennessee and New Jersey. 


The following organizations. are authorized under the patents of 
the Plane-Speaker Corporation, and then only with apparatus 
furnished by this corporation: United States—General Flyers 
Aerial Broadcasting Company and the Roosevelt Aerial Adver- 
tising Service. Foreign—The British Air Ministry, and the 
Voice of the Sky, S. A., Milano, Italy. 


Voice of the Sky broadcasting equipment is the most 
powerful in the world. Its message is heard by those on 
the ground both indoors and outdoors within a wide radius. 


THE PLANE-SPEAKER CORP. 
227 EAST 45TH STREET, NEW YORK CITY 


CHARLES L. LAWRANCE, President 
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MAINTAINING THE 


HIGH STANDARDS 


of the Spdustry 


Hundreds of individual operations are performed daily in 
a shop such as ours. Some of these in themselves seem an 
insignificant part of the total necessary in the construction 
of an airplane engine—but each one individually assumes 
mighty importance, for one imperfection’or a single care- 
lessly performed operation has many a time spelled disaster. 
Aviation has no place for imperfections, that is why engine 
manufacturers, whose strongest desire is to build a product 
as near mechanical perfection as possible, have come to 
Govro-Nelson for machinings and assistance in design. 


Here, they realize, they may depend upon the finest equip- 
ment and skilled engineers whose watchword is precision. 
Send your blue prints or problems for advice and quotations. 


YA 


({OVRO-NELSON 


COMPANY 


ANTOINETTE DETROIT 




















CRAFTSMEN TO THE 
AVIATION INDUSTRY 
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Data from Aeronaxtics Bulletin No. 21 of U. S. De- 
partment of Commerce, covering all approved types 
of airplanes. 


PAYLOAD 
means INCOME 


HORSEPOWER 
means EXPENSE 


MODERN AIR TRANSPORTATION requires every 
facility for comfort of passengers. Large cargo space 
for mail and baggage, and full equipment of the most 
modern aids to navigation, including complete two- 
way radio telephone and night flying equipment. 


Maximum PAYload per Horsepower Means PROFIT 


PROFITABLE AIR TRANSPORTATION requires 
the moving of LARGE REVENUE PRODUCING 
LOADS swiftly from place to place, with a REASON- 
ABLE EXPENDITURE OF POWER. 


The 10 PLACE 
PILGRIM !100-A 


TRANSPORT AIRPLANE 


carries, in addition to this complete equipment, a 
PAYLOAD of 2140 pounds at 2 miles a minute with 
a single engine of 575 H.P., and provides a cabin for 
9 passengers in comfort, a toilet compartment and 


72 cubic feet of additional space for mail and baggage. 


That’s why we say: “Developed to suit today’s trans- 
portation needs—not designers’ prejudice’’. 


AMERICAN AIRPLANE & 
ENGINE CORPORATION 


Manufacturing Division of The Aviation 
Corporation, Farmingdale, L. I., N. Y. 


Manufacturers of PILGRIM Airplanes and RANGER Engines. 








Send for our Catalogue 





Where there is no landing 
there must be no failure 


For SPRINGS of any kind, of 

any material, for any purpose 

in motor, controls or landing 
gear, use 


WM. D. GIBSON CQO. 
1800 Clybourn Avenue - - - CHICAGO, ILL. 


























= LEEFWINGS— 


INCORPORATED 


SPECIALISTS IN 
SPOT WELDING 
STAINLESS STEEL 


Three years! development in spot welding of 
stainless steel enables us to offer the aviation in- 
dustry the benefit of our experience. 


Spot welded stainless steel construction offers 
definite advantages compared to wooden, alu- 
minum alloy, or torch welded steel structures. It 
eliminates all possibility of corrosion, even from 
salt water. Tests have demonstrated that spot 
welded stainless steel has remarkable resistance to 
fatigue. 


Manufacturers alert to modern trends in aircraft 
design should investigate our experience and facil- 
ities for engineering and fabricating spot welded 
stainless steel structures to meet government re- 
quirements. 


Write for particulars. 


FLEETWINGS, INC. 
ROOSEVELT FIELD 
GARDEN CITY, NEW YORK 
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Dependability 


RCA''s two-way aircraft radio equip- 
ment is absolutely dependable. It works every 
time you press the button. Aside from its unerring 
dependability it is the lightest, simplest and most 
compact aircraftfradio apparatus ever offered. 

















Type B Radiophone and telegraph transmitter for mounting 

anywhere in the ship to operate on any wave length between 

30 and 900 meters. Weight 16 Ibs., 6 ozs. Price $1,000 
f.0.b., New York 

















Type A “All-Purpose’”’ receiver is a thin local control unit 

for cockpit mounting. It provides Beacon-Weather, entertain- 

ment broadcast and short wave reception on voice or code. 
Weight 9 Ibs., 8 ozs. Price $325 f.o.b., New York. 


This combination radiophone and telegraph apparatus was 
designed for both transport and itinerant service and is 
especially recommended for use on planes which could not 
formerly carry voice communication equipment because of 
weight or space limitations. 


Write for booklets describing the ty of radio equipment 
used by Eastern Air Transport and toby: Aeronautical 
Corporation. 


Please address the nearest office; 


Radiomarine Corporation 
of America 


A Radio Corporation of America Subsidiary 


66 Broad Street .°. New York City 


1599 St. Clair Ave., 227 Fries Ave 512-516 St. Peters St., 
Cleveland, Ohio on, Cal. New Orleans, La. 


16 First Street, San Francisco, Cal. 


Service Stati at Bos Baltimore, Norf Savannah, Galveston, 
ot | Mw omy Buffalo, Duluth, Settile. 





























View of engine installation. 
Photograph by courtesy of the Curtiss Aeroplane & Motor Company 





YOUR TUBING... 
... PROBLEMS 


LET US HELP TO SOLVE THEM 
= cin and metallurgical 


experience and skill, modern equipment, expert 
workmanship that is only obtainable with Shelby 
master craftsmen. These advantages have long 
since placed the Ohio Seamless Tube Company in 
the van of competition as producer of the greatest 
variety of seamless steel tubing known to industry. 





Because we can meet the exacting demands of the 
aviation industry... in either plain carbon or alloy 
steels that in some instances even exceed the rigid 
government specifications . . . we now supply the 
leading airplane manufacturers with part or all of 
the seamless steel tubing they use. 


Avail yourself of our knowledge and experience. 
Our specialists will gladly help to solve any steel 
tubing problems that confront you. 


Te GI! Yj. 
LE 
, OHIO 


EASTERN OFFICE: 

100 East 45th Street, New York 
MICHIGAN OFFICE: 

2857 East Grand Boulevard, 

Corner Oakland, Detroit, Michigan 


















s/s TUBE Co. 


t 





CENTRAL OFFICE: 

Citizen's Building, Cleveland, Ohio 
WESTERN OFFICE: 

1225 W. Washington Bivd. 

Chicago, Ill. 


SOUTHWESTERN OFFICE: 2646-48 Washington Boulevard, St. Louis, Mo. 
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Another S. S. WHITE Flexible Shaft 
Application in the Aviation Industry 


S. S. WHITE Flexible Shafts long ago earned a reputation in the Aviation Industry 
for reliability and durability in driving engine tachometers, in providing sensitive 











i remote control of radio receivers, in operating gyroscopic stabilizers, magneto 
ae S. . iy te ao compasses and other aircraft equipment requiring a flexible element of transmission 

) applie e Type ue 
Pump and Adapter manufac- - ae l tant! O th be ta 
tured by the National Steel ew applications are constantly appearing. ne of the more recent is the fue 


Products Co. pump illustrated. One end of the shaft is connected to the pump and the other 
to the engine by means of the adapter 
shown. For applications of this character, 
where conditions preclude the use of a solid 
shaft, the self-contained flexible shaft unit 
is the simplest solution to the transmission 
problem. 

Complete data on S. S. WHITE Flexible 
Shafts will be furnished on request. Engineer- 
ing cooperation, bringing to bear the fruits 
of many years of manufacturing and applying 
flexible shafts, is also offered for the work- 
ing out of specific applications. Address 
inquiries to 


The S.S.WHITE Dental Mfg.Co. 


INDUSTRIAL DIVISION 
152-4 West 42nd St., NEW YORK, N. Y. 
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: i || The Searchlight Section | | , 
Personal of this issue covers the current Business 
f :| Want— business wants of the industries Want— 
| e in which this paper is read. 

can invariably must be satisfied 
F vagh ous by — For Every Business Want — by semen in 
a friend. x ; ’ oe your industry. 
“Thine SEARCHLIGHT First 
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Don’t Run Your Engine To Heat Your Oil! 
Heat It Electrically 


UR Flexible Electric Immersion heating unit, adapt- 
able to any type of tank, will heat the oil so that 
your ship is ready to take the air with only a few 
moments warming up even in the coldest weather and in . 


Reaches Any Part a cold hangar. 


This will save hundreds of dollars of expense and wear 


and tear on your engine. Write for full particulars at 
of the Oil Tank once. Start your saving immediately. 





BS Hite : 


pee tet te — c 
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GENERAL STORAGE BATTERY CO., 2005 LOCUST ST., ST. LOUIS, MO. 





ita ie 














AVIATION 
December, 1931 


ELECTRIC INSTRUMENTS 
COST LESS TO MAINTAIN 


— you compare instrument 
costs, be sure to consider 


maintenance. Remember that elec- 


tric instruments require no tubing 


or shafting. They cost less to main- 


tain. 


Electric engine-temper- Electric tachometer 
ature indicator (thermo- 


couple type) 





Electric temperature in- 
dicator for oil 


Electric pressure indica- 
tor (fuel or oil) 


General Electric also manufactures 
high-quality navigation instru- 
ments such as magneto and card 
compasses. Let us send you com- 
plete information. General Electric 


Company, Schenectady, N. Y. 





GENERAL 
ELECTRIC 


700-13 


= AERONAUTIC EQUIPMENT = 








“Happy Landings 
.YEAH” 





Manyss the easy-going field mechanic who 
should have chucked the acid-pot out the win- 
dow for good! A flying field is no place to use 
questionable “just solder” thatneedsa separate flux! 


Speedy, safe repairing is vital. There’s no time 
to hunt for a mislaid flux bottle. When $55,000.00 
takes the air with a $1,000,000 cargo of human 
lives don’t impose the hazard of cracking up 
through cheap inferior solder. Keep Kester on 
hand. The flux is there inside the solder. No mix- 
ing to do. Just apply heat. The airplane industry 
expects and demands high quality materials, so 
whether you're at the field ... or a builder of plane 
parts...use Kester! Kester is made of the highest 
quality virgin tin and lead exceeding Class A spe- 
cifications of the American Society for Testing Ma- 
terials. Write our Industrial Development Depart- 
ment for help on any solder 
problem. Kester Solder Co. 
Inc.1899.Main Office Plant, 
4263 Wrightwood Ave., 
Chicago, ILl. Eastern Plant, 
Newark, N. J. Canada— 
Kester Solder Co. of Can- 
ada, Ltd., Brantford, Ont. 
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to 
1932 


NATIONAL 


AIRCRAFT 
SHOW 


DETROIT 
APRIL 2nd TO 10th INCLUSIVE 


* 
THE Province GrounD 
OF PUBLIC ACCEPTANCE 


The National Aircraft Show held at the Detroit City 








Airport and Hangar is acknowledged as the world’s } 


leading aircraft exhibition. It is the aircraft manu- 
facturer’s greatest opportunity to exhibit and dem- 
onstrate his products to a public that evinces a 
definitely increasing interest and purchasing power 
in the aircraft field. 


The Detroit Airport Hangar—the largest in the world 
—offers 200,000 square feet of exhibition space. 
Facilities for handling spectators are unequaled any- 
where else in the United States. 


Indications are that the record attendance estab- 
lished during the 1931 show will be broken during 
the 1932 exhibition. 

* %* %* Applications for space should be 
made immediately for the 1932 show. 60 days prior 
to the opening of the 1931 show at Detroit every 
foot of hangar space was sold and it was necessary 
to provide 14,000 square feet of additional space 
immediately adjacent to the hangar to accommo- 
date manufacturers. x * * 


AERONAUTICAL CHAMBER OF COMMERCE 
OF AMERICA, INC. 
10 East 40th Street, New York City 


For space applications and information address 


RAY COOPER—Show Manager 
320 W. Lafayette Boulevard, Detroit, Michigan 
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Our wide experience in the 
field of AUTOMOTIVE 
ENGINES makes us a 





most practical source for 


AIRPLANE 
SPRINGS 


ona production or 


experimental basis 


for Spri 
a“ pients pring Se, . ” 
Say 
DETROIT DIVISION COOK SPRING DIV'N 
6400 MILLER AVENUE ANN ARBOR, MICH. 








BARNES-GIBSON-RA YMOND-ING 














RAYMOND MANUFACTURING CO. 
CORRY. PENNSYLVANIA 
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Just published — 


...a big, new handbook for 
the aeronautical engineer 


Complete, authoritative 
modern data on: 


—aerodynamics 
—parasite drag 
—airplane performance 
—-stability and control 
—airplane materials 
—structural data 
—airplane weight analysis 
—airplane equipment 
—design standards 











Aviation Handbook 


by EDWARD P. WARNER 
Editor of Aviation; formerly Assistant Secretary of the Navy 
for Aeronautics; formerly Professor of Aeronautics and Head 
of the Aeronautical Engineering Department, Massacusetts 
Institute of Technology. 


and S. PAUL JOHNSTON 


Aeronautical Engineer, Assistant Editor Aviation. 


690 pages, 44 x 7, illustrated, $7.50 


great volume of valuable reference detail for the aero: 
nautical engineer, designer and draftsman. Textbook 
material and methods are avoided as much as possible—the sole 
purpose is to make available a handy, complete and up-to-date 
manual of facts and figures constantly useful in airplane design. 


| & is a book which brings together under one cover a 


In this book, gathered from such sources as the National Advisory 
Committee for Aeronautics, the Bureau of Aeronautics of the 
Navy Department, the Air Corps of the U. S. Army, manufac- 
turers of airplanes, etc., you will find such material as: 

—a large quantity of useful data on the areodynamic properties of air- 


foils and on the parasite resistance of streamline bodies and aircraft 
parts. 


—a treatment of all materials commonly used in aircraft, with re- 
publication of extended excerpts from government specifications, and 
with data on their physical properties 


—drawings and weight information on standard parts 
—installation data on engines and other large units 
—-useful structural data, etc., etc. 


See this book FREE for ten days. Send the coupon 
below; pay for or return the book after you have had 
an opportunity to look it over carefully. 






|FREE EXAMINATION COUPON 


McGraw-Hill Book Co., Inc., 330 West 42d Street, New York City 


Send me Warner and Johnston Aviation Handbook, postpaid, for ten 
days’ free examination. I agree to remit $7.50 or return the book 
postpaid within ten days of receipt. 





NT MN RINE: 6 np athe HeKid « Rc SBME. de Obes a tnld an eoues 
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(Books sent on approval in the U. S. and Canada only.) Av. 12-31 
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THE 


HAMILTON 

STANDARD 

PROPELLER 
COMPANY 


Announces 


the transfer of its activities from Pitts- 
burgh, Pennsylvania, to East Hartford, 
Connecticut. In its new location, 
adjacent to Rentschler Field, the organ- 
ization has excellent facilities for prac- 
tical propeller flight testing. Hamilton 
Standard users who wish to visit the 
plant at East Hartford will find Rent- 
schler field equipped with modern 


hangar and maintenance facilities. 





HAMILTON STANDARD PROPELLER COMPANY 


EAST HARTFORD . CONNECTICUT 


DIVISION OF UNITED AIRCRAFT & TRANSPORT CORPORATION 











PROFESSIONAL 
SERVICES 


(For Aircraft Service and Where to Fly 
ads see page 38. 








PATENTS — TRADE MARKS 


All cases gabmities given personal at 
tion by members of the firm. Tsrustion 
and booklet free. 

Patent Office and Federal Court Practice 


Lancaster, Allwine & & Rommel 


Patent Law 0 
421 Ouray Bidg.. Washington. D. C. 








E. W. ROBERTS, I M.E. E. 
Gasoline and Oil Engines 
DESIGNS and CONSULTATIONS 
Handbook. 


The Gas Engine 
ADte time Beat Member N.A.C.A. 


Thirty Years’ Experience — 116 Engine 
P.O. Box 1540, Cincinnati, Ohio. 








RADIO CONSULTANT 
ENGINEERS 


Transmitters—Receivers—Address Systems . 
Advice Free 
BROWNING RADIO ENGINEERING CO. 
St. Louis, Mo. 











Patent Your Ideas 


Send me a sketch or 
simple model of your 
invention. SATIS- 
FACTORY TERMS. 


IMustrated Literature 
Z. H. Polachek, 1234 B'way, N. Y. 








Searchlight 


Section 





POSITIONS WANTED 
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POSITIONS WANTED 





YOUNG Servian, 24 years old, brave and bold, 

scout-pilot of Servian Army (reserve), 300 
flying hours, will accept position as pilot or 
instructor in United States or foreign countries. 
A. Stauojevitch, Belgrad Djure Dauicica 17 
Yougoslavie. 


BUSINESS OPPORTUNITIES 


INQUIRIES solicited from corporations inter- 
ested in raising capital through marketing 
corporate securities. e Brookworth Co., Inc., 
110 East 42nd St., New York. 


I WOULD like to communicate with any one 
who is interested in setting up a first class 
service organization. BO-147, Aviation, 520 
No. Michigan Ave., Chicago, Il. 














For Aircraft Industries 

Improved site, approximately one mile square, 
in this vicinity ; specifically adapted to the 
successful operation of every branch of Air- 
craft industry due to commercial, industrial 
and natural advantages it possesses: photograph 
and data forwarded upon request: 5 years free 
taxes. Ed. Lea Davis, Flatiron Bldg., Chat- 
tanooga, Tennessee. 


FOR SALE 


BARGAIN Prices to close out stock of slightly 
used parts. Stearman C3B. Complete set of 
wing panels, landing gear and all accessories. 
KR34, complete set of parts less wings. 
Slightly used J5 parts. New and used OX5 
parts. Write for detailed parts list. West- 
chester Airport Corp., Armonk, N. 
BRAND new Waco cabin demonstrator. fully 
equipped, $4,700. Waco J-6. 240 straight 
wing, many extras, $2,750. OX-5 Waco, beauti- 
ful condition, $975. Taylor ‘Cub’ demon- 
strator, $950. New York Aircraft Distributors, 
c., Brooklyn, New York. 
CIRCUMSTANCES force us to _ sacrifice our 
1931 model Driggs Skylark for immediate 
eash. Ship has NC. license and is in excellent 

















condition. Best offer over $1,000 takes it. 

FS-142, Aviation, 520 No. Michigan Ave., Chi- 

cago, a 

FAIRCHILD ‘22’ for sale. Rover powered. 
Purchased in June this year. Used for 

pleasure only, always kept in hangar. Perfect 


condition, never cracked. Cecil P. Northrop, 
Redstone Lane, Washington, Pennsylvania. 

110 Hours. 
Edo 3830 
Front S&t., 





FOR SALE: Cessna 300 Wright 
Ship just recovered. Also _ set 
floats. Chatham Hunter, 177 S. 
Memphis, Tennessee. 
FOR SALE—O-X-5 Motor in excellent condi- 
tion, complete with hub and exhaust mani- 
folds crated and ready to ship: $50.00 FOB 
Roanoke. Wire or write. Clayton Lemon, 
Roanoke, Va. 


FOR SALE—Hisso Eaglerock, 
i og e. New: d 
Licensed till Feb., 








eenter section 
Flown five 
License No. 


urs. 
NC7329. Ship in A.-1 condition. A real bar- 
. Special paint job. I. McCollom, 47 


W. 28th St., Indianapolis, Ind. 





PILOT, 3,750 hours, day and night, desires 

onnection. Has fiown entire U. S., Canada, 
and part of Mexico. Will go anywhere: do 
anything provided rate is high enough. Pilot, 
Box 619, Nunda, N. Y. 


TRANSPORT st. well educated, wide experi- 

ence, available immediately. Will go any- 
where. Best references. Edward Sherwin, 
Mullica Hill, New Jersey. Box 143. 


TRANSPORT Pilot, with A. & E. license, wishes 

connection with firm or individual; 1,775 cer- 
tified hours. All types. Go anywhere. PW- 
a Aviation, 520 No. ‘Michigan AV Ave., Chicago, 











TRANSPORT PP competent in any fiying 
sopeuty and executive experience, 
wishes ‘oseee or sales position; would like 


pod a Moe ge and reference to inter- 


consider stock compensa- 
tien. ted Wad, Aviation, 520 No. Michigan Ave., 
Chicago, Tl. 


BLIND 


or 
INSTRUMENT FLYING 
By Howard C. Stark 
( Veteran Air-Mail Pilot) 
Comprehensive instruction book for Pilots, $1.00. 
Howard C. Stark, Box No. 1, Newark, N. J. 








PIONEER AIRCRAFT CO. 


Pioneers Since 1911 


Repairing—Recovering—Painting 
ALL WORKMANSHIP GUARANTEED 
Complete wrecks rebuilt. Wrecks hauled 
100 mile—Ships delivered 500 miles, free. 
Pioneer Aircraft Co., Rochelle Park, N. J. 
Phone Hackensack 2-9725 








Position Wanted by Young Man 
Graduate Massachusetts Institute 
of Technology in Mechanical and 


= = 7 
Aeronautical Engineering; 
was instructor in flying at Brooks and Kelly Fields 
during the war; has over fifteen hundred flying 
hours; has had two years’ experience as president 
and manager of an airplane company; holds trans- 
port and army licenses; has had year and half ex- 
perience as manager and estimator in tile con- 
tracting business. Exceptionally quick, accurate 
can 


ability and worth are proven. 
PW-141, Aviation 
330 West 42d Street, New York City 


We Know There Is a 


Depression 


and that is why you can not afford to miss 
this opportunity to have your ship rebuilt, 
re-covered or motor overhauled at our rock 
bottom prices. Store your plane in our 
hangar, 45 minutes from New York, as 
low as $15 a month, work done and ship 
ready to fly away on 30 days notice next 
spring. We specialize in re-covering and 
overhaul. Work done by licensed factory 
mechanics under supervision of an aero- 
nautical engineer. Write or wire us for 
an estimate on your job and compare. 


GIROFLYERS, LTD. 








1 POUGHKEEPSIE, N. Y. 


sacs head for Fords. Box No. 87 








FOR SALE 
FOR SALE: OX-5 biplane, ship and motor 
new, less 20 hours. Identified. A-1 condi- 
tion, never cracked. First reasonable offer ac- 
cepted. Guerdon Meister, 818 High S&t., 
Keokuk, Iowa. 
FOR SALE: Parts for Lawrence, 28 hp., and 


Hall Scott, 100 hp., airplane motors, Rajo 


7, Aberdeen, 





FOR SALE: Wright Whirlwind, straight-wing 
Waco, Bendix wheels and brakes, licen 
for almost one year, engine only thirty hours 
since stout overhaul. Will sacrifice at $1,700. 
aan Erie Isle Airways Company, Put-in-Bay, 

io. 


FOR SALE: 
guarantee to be in perfect condition. J. 
Prosser, 52 William St., New York City. 
FOR SALE: One (1) Curtiss Wright, Travel 
Air biplane. Engine Wright J-6-165. A-1 
condition. FS-143, Aviation, 330 West 42d 
St., New York. 





2 Russell chutes, $150 each. Will 
Roy 








FOR SALE: Waco 10, just rebuilt and relicensed. 
Air wheels, brakes. $650. Cash for quick 
sale. Pioneer Aircraft Co., Rochelle Park, N. J. 


FOR SALE: J-6-5 Travel Air, 340 hours, 

wheels, fuselage just re- -covered, 1, 
Avro Avian, air wheels, $700. OX TP Swal- 
low, $450. All ships licensed and in daily 
use. Switlik silk parachute 1 year old, $150. 
Follmer A-1 Aero camera, $120. Tred Avon 
Flying Service, Inc., Easton, Maryland. 


FOR SALE or trade: Fairchild 71, less motor 

and propeller. Full night flying equipment. 
Plane bonded for radio. Will sell complete or 
major parts. Bargain $1,000. Reynolds & 
Poindexter, Winston-Salem, N. C. 





air 
600. 





FOR SALE: Waco 9, 
OX-5, newly 
Will demonstrate 

Ohio. No 

IRVIN AIRCHUTES—Seat Pack and Quick 
Connector types. Excellent condition. $125 

to $200 each. Standard Oil Company of New 

Jersey, 26 Broadway, New York City. 

ONE 24-foot, Irvin seat pack silk parachute, 
first-class condition, $100; one khaki flying 





identified, good condition. 
overhauled, turning 1,475. 
snes. Robert Days, Copley, 








suit, lined with dog skin and very warm, size 
42, $12.50; one pair Spalding’s fur lined boots, 
never worn, for size 9 or 94 shoes, $10 w. 


Hamilton Lee, 1183 Oxford Road, Atlanta, Ga. 


STEARMAN business speedster (C3R) with 
_removable front windshield and metal cock- 
pit cover and oversize tires. Excellent shape, 
never cracked or scratched, 200 hours, engine 
(J-6-7) just overhauled and brought up to latest 
design, ship just _ relicensed. $4,000. Tifft, 
37 Church St., Buffalo. 














TRAVEL AIR E-400. J 6-5. ine — many 
extras. Privately 7. as WwW. wW. 
Fumb, Danbury, Conn. Ph. 
WACO “F,” Kinner 1265, ‘iates "$3.100. Waco 
“F’’. Warner, Metal Prop., Starter, $2,750. 
J6, Robin, $2,100, Fairchild FC2. $2,500. 
OX Waco 10, $800,'3 Waco Gliders $150. All 
in excellent condition and licensed. Airview 
Flying Service, Red Bank, N. J. 
WRIGHT—J-6-300. Total time 332 hours. 


overhaulded at 291 hours. An 


Factory y 
FS-146, Aviation, 330 W. 42d 


reasonable offer. 
St.. New York. 


EQUIPMENT WANTED 


WANTED: To trade J-5 Straight Wing Waco 
for cabin ship, preferably Lycoming Stinson. 
George Cary, Cary Field, Torrington, Conn. 


WANTED: Two- or three-place cabin monoplane. 
Prefer monocoupe or similar type. Must 
reasonable. Send complete details to James A. 

Sylling, Spring Grove, Minn. 

WANTED—Used Portable Steel Hangars. Must 
be in good condition and reasonable. State 

price and full particulars. Wm. J. Fritschle, 

2205 Richert, St. Louis, Mo. 

WANTED: Right upper wing, right lower wing. 
and center section for C3B Wright J-5 Stear- 

man. Wire Al Robbins, c/o Air Services, Inc., 

Roosevelt Field, Mineola, ‘ £; 

WANTED: A radial motor of about 40 horse 
power. Address E. A. Stalker, 302 East 

Engineering Building, Ann Arbor, Michigan. 

WANTED: 2- or 3-place aircooled late pro- 
duction plane. Will pay cash. Wrecked 

or otherwise. Lombard Airport Co., Inc.., 

Lombard, Ill. Lombard 173-R. 

WILL buy for cash, if priced right, licensed 
Bird monocoupe or light cabin ship. W. Reed, 

City Airport, Youngstown, Ohio. 





























WANTED 
Privately owned four, five and six place 


SHIPS FOR CHARTER 


Ships must be licensed. Am in position to 
offer attractive proposition. 
M-135, Aviation 
330 West 42 St., New York City 
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Airplane Propellers 
SPECIAL 


Prices for December and January 


BUY AN EXTRA PROP. 


OX5 with all ee Po a $45.00 

OX5 without spinner .................. 40.00 
OX5 with a oy “tor Dw oS 0 owes 30.06 

ab gg RRS eee 35.00 

Challengers-Hissos-Whirlwinds .......... 50.00 

Leblond-90 

eae. EB Sec caess camels é oboe $35.00 

Warner-85 

Szekely \ 

‘Ananai } EL ee $25.00 

Cirrus, old production.................. $20.00 


LeBlond-60, old production, with spinner.. 30.00 
LeBlond-60, old production, without spinner 25.00 


saeens- 60, new production 


— with om 
Velie $40.00 


STONE PROPELLER COMPANY 
“Supreme Propellers” 
Wichita, Kansas. 


without spinner 
$35.00 








Stock Clearance Sale 
DECEMBER ONLY 


Barling NB3 LeBlond 60....... $1395. 
Am. Eagle Hisso 180 E........ 1000. 
Am. Eagle Kinner K5.......... 1495. 
ERIE, SORIIE Ss vias om 6 ov cc csiey 1350. 


All licensed and practically new. 


Wright J5 Motor, overhauled... . $695. 
Used Kinner K5 and B5 Parts at a 
50% Disc. 


Montgomery School of Aeronautics 
Montgomery, Ala. 





| 28 AIRPLANES FOR SALE 


Write for FREE List of Bargains Today 
We may have just what you have been looking for. 
$575 to $4,750, all licensed, Monocoupes, Wacos, 
Travelairs, Stinsons, Cessnas, Robins, LEagles, 
Moths, Fairchilds, Arrows, Fords, Autogiros, 
Bellancas a others. Also engine bargains. 
ERN AIRP 
Largest cc plane dealer in the Middle West 


602 Graphic. Arts Bldg. Kansas City. Mo. 


New and Used 
Ships For Sale 


Ryan B-1, J-5 Motor, 754 hrs., 50 min. 
flying time motor and ship. Ship re- 
eovered last year, painted Stearman 
vermillion aud cream, Steel prop. New 
upholstering. Motor time since over- 
haul 23 hrs. Licensed to Sept. 1, 1932. 

Travel Air 2000. OXS Motor. Aircraft 
time 421 hrs., 20 min. Motor 64 hrs., 
50 min. Standard blue and silver, dual 
controls, 30x5 wheels, always hangared, 

ere throughout. Licensed 

Travel =. Hispano Suiza Motor, 150 hp. 
312 hrs., 30 min. flying time. Jacuzzi 
prop. Chromium plated struts, baggage 
Comper. i wheels. Licensed 
to Nov. 15, 

Curtiss Wright yp a 

Motor. 70 hrs., 25 min time. 
ak and silver. Just like new. Always 
an 

Buhl Bull Pup. Szekely 
20 hrs., 5 
and yellow. Air wheels, baggage 
compartment. — a from factory. 
Licensed to June 1 

Buhl Bull Pup. Suckely 45-hp. Motor. 
100 hrs., 14 min. flying time. Painted 
Stearman vermillion and yellow. Air 
wheels, baggage compartment, looks 
like new. Licensed to June 1, 1932. 

Stinson Junior—Lycoming Powered—New 
April, 1931. as h very little time 
and in perfect shape. Complete with 

leather upholstery, special 
paint job, landing lights, rate of climb 
pm pee — and turn control, clock 


speed r 
Waco | ¢ Four Place Cabin. Continental A-70 
165-hp. Motor. Flying time 163 hrs., 
40 min. New 5? ow 4 byt brakes, 
speed ring. sepa 
special paint wae Yiccand to. July 1 


1932. 

Waco Ten OX5 Motor. Motor almost new. 
Dual controls, new radiator, DH wheels, 
newly re-covered, painted Stearman 
vermillion and cream, baggage com- 
partment. $750. 

Swallow Se Model, OX5 Motor. 
163 hrs., 55 min. 
turns 1400 on er ’ 
adjustable stabilizer, Bloxham safety 
stick, parachute seats, new Fahlin prop. 
Licensed to Dec. 1, ‘00. 

Swallow TP, OX5 Motor. Turns 1400 on 
ground. "Always kept in hangar, duals. 
Bloxham safety stick; licensed to April 
15, 1932. $600. 


Write or wire 


Hanfords Tri-State Airlines, Inc. 


Owners and Operator A-I-A 
Rickenbacker Field 


Sioux City, Iowa 


FOR SALE 
LANDPLANES SEAPLANES 
AMPHIBIONS 


New Low Prices 


Buy direct from an experienced test pilot 
and Manufacturers’ Sales Representative 


NEW OUTSTANDING VALUES — 
NEW SHIP GUARANTEES 


Z. Sarees Tyo F- — hg boat 
Pio “melt a Ay 


pene i polaettnd 


2. Sikorsky Amphibion — 
total time; this st this ship holds World Records for 


climb, | ; with either Pratt 
Hornets or Tran Wright Cyclone, 575-hp 
speed of 149.8 miles per hour — 
deliv: with big tanks for 1200-1500-mile cruising 
e and 8) or freight or as 10-place passenger 
cabin job; ent of Comm ; cost 
,000; my for quick sale,$17,500. 
$12 S00: ased 4 7 hai *eanisied, 
. ° ov' . J 
Be condition; also ONE twin- 
engine (two new Wright Whirlwind, 220-hp. 
cabin flying 


in boat, com: 
overhauled, relicensed, perfect condition, at 


3. Bellanca Pacemaker, Wright wytpuind, 200° 300- 
hp., like new, under 100 hours total tim 

wealthy epertmane ge count 
major 

extras — an outstanding value at ies 


4. T ir, 3-place, 
Ri ag as = hy Me rT for Department of 


Standard 
sake ol tbe. 575 hp., brand new, never 


m Many Other, Outstand Values; patees 
niobe; Stinson Junior Lycoming, 


Trimotor, 1 

ree setae ae bind Spiace, both 100 and 
125-hp. Kinner p. Kein Warner arner engine Stinson Junior 
a 

AVRO AVIANS: WAC WACO-10, with ¢ with Oster tend Head 
ty Real “Alrredan — watt ge ea 


fect foct condition. sivmntie tap speed. $800 5, "bay “Day loads P50. 


8. Juniors, one 
——- condition, also one one Whirlwind t 
¢ 





peng Apes F< nocache inspect: 
test give you on honest me or 
e purchase; or you. 

t —all Of ships —and A 


Jnsupanse, classes. field and Hangar for 
storage. one or write Geo. R. Pond, Test Pilot, 
Pent House, 267 Fitth Ave., New ‘York City. 
Phone Bogerdus 4-2833. 











DETROIT AERO MOTORS CO. 


14019 Hamilton Ave., Detroit, Michigan 
AIRPLANES FOR SALE 


We recently purchased 12 brand new Parks, 3- 
—, airplanes. These airplanes carry an ap- 
Wou na be Ay ~~ hip f 
ow. ul ship for young men who 
—— to put in flying time; cost twice as much to 
wild as we are asking for them. Form you're 
fm ad club now. 
Our price for these airplanes is $850.00 each 
complete, on time. Put $200.00 down and you 
can have your airplane all paid for by next 
spring. Write for full information. 


MOTORS FOR SALE 
1—New 165- nD. Continental with 
Darter, 8800 new Heywood 
1-—Practically new 40-hp. Continental, $275.00. 
Write for Catalog. 


FOR SALE 
Curtiss-Hawk, Jr.. OX—Less than fifty 
hours, recent top overhaul, steel 
prop., air wheels. Fast. Model of 
famous Army ‘Hawk pursuit plane, 
$800.00. Terms. 
Curtiss-Fledgeling—W orld’s safest and 
best training ship. Challenger 
motor. Recent major overhaul. Full 
set of instruments front and rear 
cockpits. Complete with two Irvin 
air chutes, $2,500.00. Terms. Will 
teach purchaser how to fly free. 


DANIEL L. SINKLER, Jr. 


414 East 52nd St., New York City 
Pl laza 3-5040 


INSTRUMENTS 


Pioneer Type 354 Airspeed 0-120, $25.00. 
Climb a $60.00. 


All these instruments less than year old and look 
new. 

Consolidated Type B panel, with Tachometer, Oil 
Og Water Temperature, Altimeter, new, 


br ae just rebuilt, with one Dixie magneto 
and Robert magneto, 


chrome 
valves, . Pedrick rings, turns 1560 pressure 











FOR SALE 


Buhl 4-Place Sport Airsedan 


Wright J-69, fully equip 4 
tion, no reasonable offer ge pre — 
é. F. DEXTER 
Love Field, Dallas, Tex. 


FOR SALE 
Waco J5 Whirlwind, excellent condition. 
— extras, beautiful finish, never 
cked. Price $3,500. 
Waco - Warner, excellent condition, never 
owes. $2,800 


aco X5, —_ condition, 
never cracked, $985. Free flying in- 
struction. 
ROBBINS FLYING SERVICE 
Akron, Ohio 








Simms, Spli x lo 
ces. Latest style Robert ters, 
new .560 each. Parts for 
all types of and un- 








| PARACHUTES #5 


Vv Sold—Serviced—Rented I 


* 
I Crane’s Parachute Sales & Service T 
N Roosevelt Field, Mineola, L. I., N. Y. H 











Rebuilt Ageyfane Engines 
Oxs 


Curtiss » hie Gos oeeee. 9125 each 
Curtiss OXX6 . ben’ 0-d:c 0-6 guia oan 
Hisso Model A . bie 808 «+--+. 195 each 
Hisso Model E ........... ...- 255 each 
Ww t eves em ee «eee - 345 each 





HECKMAN 
4038 Wi Rake 3, Chicago, Th. sssseunseeneet 











For Sale—USED AIRPLANES 
All Types—Excellent Values 
Rock Bottom Prices 


Write or Wire for Price List 
ee FLYING SERVICE 


Sales Department 
29 West 57th Street, New York City 
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Aircraft 
Service Directory 








Where 








To Fly 











ILLINOIS 





NEW YORK CITY 





TRIUMPH 


MAGNETIC 


GAGES FOR AIRCRAFT 
NEW MODELS FOR COWL, 
WING, OR SPECIAL TANES 


Manufactured by 


THE BOSTON AUTO GAGE COMPANY 
PITTSFIELD ETTS 


. MASSACHUS 











gs REPLACEMENT PARTS 


for 


J-5—J-6 
KINNER & WARNER 
Send for lists. 

Air Transport a Ine. 
Garden City, 


MASTERS TEACH YOU 


The world’s oldest and greatest flying 
concern quickly and easily gives you 
peewee of the sky at Curtiss-Wright 
Schools, Experts teach construction, 

service, and piloting. Write for details 
and we'll give you a letter of introduc- 
tion to our nearest Flying School. 


IT’S EASY TO FLY WITH 


CURTISS-WRIGHT 
FLYING SERVICE 


27 West 57th Street, New York 














STAINLESS STEEL 
TIPPED PROPELLERS 


FLOTTORP PROPELLER CO. 
1836 Linden Ave. 8S. E., 
Grand Rapids, Mich. 


DANIEL GUGGENHEIM SCHOOL 
OF AERONAUTICS 
owe and Undergraduate Courses in Aeronau- 


cal Engineering and Air Transport. Particulars 
from Dean, College of Engineering. 


NEW YORK UNIVERSITY 
University Heights, New York, N. Y. 











HERES YOUR GUIDE 
= TOAVIATION 
/ Sew... SUCCESS! 


*“‘Skyward Ho!”’ gives full 
\ information on training at 
fag) World’s Largest Commer- 
/ cial Fiying Schoot. Check 
the course you er =a 
= our name, address an 
we 2. We’ Il send the book. 
oO Secnitesiemanens Pilots’ Course, 19 months. 
(Transport Pilots’ Course, 8 months. 
C) Limited Commercial Pilots’ Course, 13 weeks. 
UC) Acrepiene & Engine Master Mechanics’ 
t Course, 48 weeks. 
oO deidiaeae 2 Engine Mechanics’ Course, 30 
weeks. 


DARKS” AIR COLLEGE 


EAST ST. LOUIS, ILL. 





Section 12-AV. 


EAGLE AIRWAYS 


Hinckley, linois, 60 Miles West of Chicago 


We offer a very complete aeronautical cme and 
courses within the reach of every indivi in- 
terested in learning to fly. Besivoed oy oe 





flying. New Equipment. Transport Pilots. Free 
accommodations. Dealers for Curtiss-Wright sales 
and service. Write for free information. 








Waco 
2-in. 
tex 


aa 





Waco 10 


ase 


WHY PAY MORE 


1% Wing Cover, Flightex $10, Airtex $8. 
Pinked Tape, 100 yds., Flightex $2.50, Air- 


$2. 
Wing Spar, Dep’t Com. Appr’d, $10. 

Spee CE Nitr. a 5 gal., $6.25. 

for all planes. Discounts to repairmen. 
RANSPORT ~~" “ey ne. 

Roosevelt Field, 





EARN BIG PAY IN AVIATION 
Half Million Dollar Ground School Private Airdrome 
Army Instructors Low Tuition 


There’snofiner school in America. Graduatesget biggest wages. 
Most complete mechanics and pilots courses. 


Write for Free Information 
BEDFORD YMCA TRADE SCHOOL 








Dept. A-12, 1115 Bedford Ave., Brooklyn, N. Y. 





See page 36 
for 


Professional Services 























If it’s 


DEPENDABILITY 
you want... 


.--to keep your Production Lines on the 
move, Barnes-made Springs have been 
building a reputation for dependable 
service for years. Won’t you tell us your 


spring requirements ... one or a million? 
The Wallace Barnes Co. 


BRISTOL, CONN., U.S. A. 





Don’t Rot 


aircraft. 


manufacturers. 








Don’t Crack 
Don’t Peel 







Good Take Up 
Good Fill 
Easy to Apply 


These essential qualities of good dopes are demanded by 
experienced aircraft manufacturers. 
ent in PERRY-AUSTEN DOPES has been proven by 
Government and manufacturers’ laboratory tests and in 
practical service on thousands of military and commercial 


That they are inher- 


PERRY-AUSTEN DOPES are produced by the oldest 
manufacturer of aircraft dopes in the United States and 
they are used by many of America’s foremost aircraft 
Ask for our quotations, whether for large 
or small quantities. 


Contractors to United States Government 


PERRY-AUSTEN MFG. CO. 


Main Office and Works: Grasmere, Staten Island, N. Y. 
Tel. Dongan Hills 707 


Chicago: 
510 N. Dearborn St. re 
J 


Tel. Superior 6948 


OF © 
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ALPHABETICAL INDEX 


This index is published as convenience to the reader. 
Every care is taken to onaiee it accurate, but Aviation 
assumes no responsibility for errors or omissions. 
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PIONEERS 


The Rover four 
cylinder in line 
“inverted” air- 
cooled engine, 
equipped with 2 
Scintilla Aircraft 
Magnetos. 











MICHIGAN AERO 
and 


SCINTILLA 


AIRCRAFT MAGNETOS 
The Michigan Aero-Engine Cor- 


poration, pioneer builders of 
inverted type engines, chose 
Scintilla Magnetos at the start 
—and still use them as stand- 
ard equipment on all “Rover” 


engines. 


SCINTILLA MAGNETO CO., INC. 
SIDNEY, N. Y. 
Contractors to the U. S. Army and Navy 
(Subsidiary of Bendix Aviation Corporation) 


DEPENDABILITY 
SIMPLICITY 
ACCESSIBILITY 
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are the best assurance of 





fs RIGHT: Menasco Buccaneer 
6-cylinder 160 H.P. inverted 


in-fi. ‘ tadai 





¥ mfd. by MENASCO MOTORS 
i INC., Los Angeles, Colifornia 


Menasco Buccaneer crankshaft 
4 of S.A.E. 3240 
Nickel-Chromium Steel 








pose 


wee 


a 


4 
== 











‘*BUILT FOR LONG, USEFUL LIFE” 
with Nickel Alloy Steel, OF COURSE 


@ Aviation engineers have called the Menasco “Buccaneer” one of s 
the smoothest running airplane engines made. Although comparatively 
new in design, this inverted six cylinder-in-line engine has been adopted NICKEL ALLOY STEEL PARTS 


pi raat im Menasco Airplane Engines 
by foreign governments for military use. It was a Buccaneer motor that 


powered the famous Northrop Beta plane which recently established S.A.E. 2315 


Oil pump gears 
new records for speed and economy. asin 


“Menasco engines are built for long, useful life”, say the manufac- S.A.E. 2330 


All main bearing studs Cylinder hold down studs 


turers. That's another way of saying that these dependable engines Engine support clamp bolt Connecting rod bolt 
‘ Propeller hub bolts Tappet adjusting locknut 
have numerous Nickel Alloy Steel parts. The list of parts shown in the Rocker bracket clamp bolt All misc. studs 


* . e a Misc. bolts, nuts and screws 
adjoining column indicates that Menasco engineers have built well 


with the alloy steels used by all leading airplane engine builders both “ae voted 
in America and abroad. 
For helpful assistance in selecting suitable Nickel Alloy Steels for jrocsero geor tdlar nc svat bearing locknut 
aviation requirements consult our technical staff. passed Panag = en pore tee ov 
Oil pump driven bevel gear Camshaft gear 


Tappet adjusting ball end 


S.A.E. 3115 
Valve tappet roller pins Camshoft ; 
Send for Bulletin No. , 
9,’Physical Properties 
of Nickel and Nickel- | 
Chromium Steels”. 


NickeL\. ! | 








THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL STREET, NEW YORK, N. Y. 
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CORROSION | : 


Anti-corrosion processes, developed by 
Martin, conquer destructive ac- 
tion of salt air and sea. 








































ACCURATELY controlled heat treating of 
aluminum alloys. Anodizing to coat the met- 
al with a smooth, protective film which 
slightly absorbs and thus firmly holds bitum- 
inous paint. Spraying or rubbing each sepa- 
rate part with bituminous paint immediately 
after anodizing. Spraying with further spec- 
ial finishes after assembly. Covering with 
pure aluminum foil all parts in contact with 
wing fabric. 


These are some of the anti-corrosion pro- 
cesses which are standard practiceinthe Mar- 
tin plant. And these processes help explain 
why Martin all-metal planes are so thor- 
oughly corrosion-proof, so economical to 
maintain. 


Above :“Not a sign of corrosion was found.” 

, That is what Naval inspectors reported 

* after carefully inspecting Martin Sea- 

i planes which had been in Southern waters 
with the Fleet for two years, 


Left: The anodic film is deposited on all 
treated surfaces, protecting the inside of 
long tubes, and the corners, crevices and 
edges of irregularly shaped parts. 


Nowhere else in the industry will you find 
such highly developed anti-corrosion pro- 
cesses, and such extensive equipment for 
their use, as in the Martin plant. Nowhere 
else in the industry can aircraft of equal 
quality be produced in quantity at lower cost. 





= 


She GLENN L. MARTIN CO. 
BALTIMORE, MARYLAND 
Builders of Dependable Aircraft Since 1909 


Above: To prevent corrosion at points 
where parts are joined, each individual 
partis given a separate coat of bituminous 
paint immediately after anodizing and 
before assembly. 


Left: Special anti-corrosion finishes are 
applied after assembly. The large tunnel- 
type spray booths will accommodate even” 
a completely assembled 100-foot hull. 











ARE THERE ANY AIRPLANE 
COMPANIES MISSING FROM 
THIS LIST? ~—s 


These airplane makers know that it 
pays to buy quality. Pioneer instru- 
ments give longer, more efficient service. 


You, too, want the most practical 
equipment for the plane you fly. 
Nothing can take the place of 
Pioneer engineering and experience. 
So in choosing aircraft instruments, 
follow the lead of these aircraft 
manufacturers. 


Write for full information about 
any instrument in which you are 
interested. 


gee ne 
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have purchased 


AIRCRAFT 
MANUFACTURERS 


PIONEER INSTRUMENTS 


during 1931 


Aeromarine Klemm Corp. 
Aeronautical Corp. of America 
Air Transport Mfg. Co. 
Alexander calietiia Inc. 
American Aeronautical Corp. 


American Airplane & Engine Corp. 


Amphibions, Inc. 
Associated Aircraft Corp. 
Atlanta Aircraft Corp. 


Bellanca Aircraft Corp. 

Bird Aircraft Corp. 

B-J Aircraft Corp. 

Boeing Airplane Co. 

Boeing Aircraft of Canada, Ltd. 
Buhl Aircraft Co. 


Cain Aircraft Company 

Cloud Coupe Aircraft Inc. 
Consolidated Aircraft Corp. 
Crymble Aircraft Co. 
Cunningham-Hall Aircraft Corp. 
Curtiss Aeroplane & Motor Co. 
Curtiss Wright Airplane Co. 


Detroit Aircraft Corp. 
Douglas Aircraft Co. Inc. 
Driggs Aircraft Corp. 


Emsco Aircraft Corp. 
Eyerly Aircraft Corp. 


Fleetwings, Inc. 
Ford Motor Co. 
Franklin Aircraft Corp. 


General Aviation Mfg. Corp. 

Goodyear Zeppelin Corp. 

Granville Bros. Aircraft Inc. 

Great Lakes Aircraft Corp. 

Hall-Aluminum Aircraft Corp. 

Hamilton Metalplane Division 
of Boeing Airplane Co. 


Inland Aviation Company 


Kellett Aircraft Corp. 
Keystone Aircraft Corp. 
Knoll Brayton Aero Corp. 


E. M. Laird Airplane Co. 
Lockheed Aircraft Corp. 

Grover Loening Aircraft Co. Inc. 
Lofland Amphibian Corp. 
Loughead Bros. Aircraft Corp. Ltd. 


Glenn L. Martin Co. 
Mercury Aircraft Corp. 
Monocoupe Corporation 


New Pacer Aircraft Corp. 
New Standard Aircraft Corp. 
Nicholas Beazley Airplane Co. 
Northrop Aircraft Corporation 
Pitcairn Aircraft Inc. 

Rearwin Airplanes Inc. 
Sikorsky Aviation Corp. 

Sioux Aircraft Corp. 

Solar Aircraft Co. 

Spartan Aircraft Co. 

Star Aircraft Co. 

States Aircraft Co. 

Stearman Aircraft Co. 

Stinson Aircraft Co. 

Swallow Airplane Co. 
Thomas-Morse Aircraft Corp. 
Timm Aircraft Corp. 


Uppercu-Burnelli Aircraft Corp. 


Verville Aircraft Co. 

Viking Flying Boat Company 
Chance Vought Corp. 

Waco Aircraft Co. 

Westbrook Aeronautical Corp. 


Zenith Aircraft Corp. 


These names are printed with the permission of the manufacturers 


PIONEER INSTRUMENT COMPANY 


BENDIX 
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BROOKLYN NEW YORK 
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